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(57) Abstract: The invention relates to an improved method for agrobacterium transformation and regeneration of plants. The 
inventive method is characterised in that it consists in sequentially preparing, inoculating and co-cultivating explants. The 
preparation of each subsequent lot of plants is carried out after a time interval for transforming plant cells and forming an 
induced resistance with respect to abiotic and biotic stresses in a leaf discs, thereby making it possible to reduce a necrosis 
degree and the number of somaclonal variations of the transgenic plants. 
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(57) Pe<t>epaT: xipHBOjiHTCH ycoBepmeHCTBOBaHHWH mctoa arpo6aKTepHajibHOH 
TpaHc4>opMaaHH h pereHepauHH TpaHcreHHbix pacreHHH. CymHOCTb Meroaa coctoht 
b tom, hto cnoco6 BKjnoHaeT b ce6a nocrajuwHyio noarorOBKy, HHOKyjwmco h 
KOKyjivniBauHio 3KCiuiaHTOB . noaroroBKa KfDKAOH H3 nocjieayiomHX napTHH 
3KcnjiaHTOB BHnojiHflercx nocjie BpeMeHHoro HirrepBajia Heo6xo£HMoro ana 

TpaHC4>OpMaUHH paCTHTeJIbHbDC KJICTOK H <J)OpMMpOBaHHH B JIHCTOBbDC AHCKax 

HHAyuHpyeMofi pe3HcreHTHocrH k a6HOTHMecKHM h 6HOTHHecKHM crpeccaM. 3to 
no3BOJwer cmoirrb creneHb Hexpcm h ko ji hm cctbo coMaicnoHajibHbix h3mchchhh y 
TpaHcreHHbix pacreHHfi. 
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CnocoG nojiyneHHH TpaHcreHHoro pacreHHH c noMonu>K> Agrobacterium tumefaciens 

06jiaCTb TCXHHKH 

H3o6pereHHe othochtch k o6jiacra reHemHeeKofi HKaceHeppra pacreHHH h Moacer 

5 6bITb HCnOJIb30BaHO AJIH C03flaHHH TpaHCreHHblX paCTeHHH C 3a^aHHbIMH CBOHCTBaMH. 



6aicrepHaJibHbiMH h tphGhbimh naxoreHaMH, npmeM heho chmbim Bpe# cymecrBeHHO 
10 npeBbimaex TaKOBofi ot HaceKOMbix h apyrax BpeflHTejieft BMecre B3#n>ix. B cboio 
onepeflb, rpH6bi na-roreHbi no BpeflOHOCHocra 3aHHMaiOT nepBoe Mecro cpeflH nponux 
B036yAHrejieft 3a6ojieBaHHH. 

HanpHMep, a^eicniBHoe B03flejii>iBaHne 3eMjiaHHKH orpamraHBaercH 
HecKOJibKHMH 6one3HHMH: 4 )HT0 4 rro P° 3HOe yB*maHHC (Phytophthora fragariae) 7 
15 BepTHmuuinpHoe yBH^aHHe (Verticittium alboatrum), iihthhcto ctb jihctbcb 
(Mycosphaerella jragariae)> jihctoboh oacor (Diplocarpon earliana), CKpyHHBairae 
jiHCTOBbix ruiacTHHOK (Dendrophoma obscurans), cepaa nnuib (Botrytis cinerea), 
MyHHHcraa poca {Sphaerotheca humuli) h ap. rpn6bi B036yflHTejiH 3a6ojieBaHHH 
pacreraiH, He TOJibKO bjihhiot Ha pocr h pa3BHTHe pacrHTejibHoro opraHH3Ma, ho 
20 3aHacryK> 3HaHHTejibHO CHH^caiOT npoayicrHBHOCTb KyjibTypHbix HacaHcaeHHH. 

B COBpeMeHHOM CeJIbCKOM X03HHCTBe 3(J)4)eKTHBHbIH KOHTpOJIb Hafl rpH6HblMH 

na-roreHaMH AocTHraeTCH KOMruieKCHbiM nojpcoflOM. C oahoh cropoHbi, MeroaaMH 
TpaflHijHOHHofi cejieiojHH Bhmojvrrcx HOBbie copTa, o6jia#aiomHe noBbiineHHoft 
y ctohhhbo CTbio k onpeaejieHHbiM pacaM rpH6oB. OAHaico Ha noxtyneHHe oahofo copTa 

25 TaKHM ciioco6om yxoAHT b cpeflHeM okojio 10 jict. 3a 3to bpcmh naToreHHbi 3aHacryio 
ycneBaiOT MyropOBaTb h HOBbifi copT Tepaer p C3H ctchtho cTb h 6bicrpo ycrapeBaer. 
AjibTepHaTHBHbiH no#xofl - reHerHHecKaa HH^ceHepHH. CnocoG reHerHnecKOH 
TpaHC^opMaixHH pacreHHH no3BOjiHeT nepeHocHTb b hhx OTflenbHbie reHbr 
pe3HcreHTHOCTH h noJiynaTb pacreHHH c noBbiineHHofi y ctohhhbo CTbio k ranpoKOMy 

30 cneicrpy 4>HTonaToreHOB 3a KOponcoe BpeMH. 

nojiyneHHe TpaHcreHHbix pacreHHH c nOBbnneHHOH ycTOHHHBocn>K> o6biHHO 
crajiKHBaercH c npo6jieMaMH bociipoh3boahmocth H3BecrHbix cnoco6oB h c 
npo6jieMaMH nojiyneHHH pacreHHH c hh3khm ypoBHCM coMaicnoHajibHbix oTKJiOHeHHH. 



npeAinecTByiomHH ypoBeHb tcxhhkh 

OCHOBHOH ymep6 CeJIbCKOX03flHCrBeHHbIM KyjIbTypaM npHHHHHeTCH BHpyCHblMH, 
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H3BecTHM ny6jipncaijHH, nocBHmeifflbie oimiMH3anHH cnoeo6a reHeraHecKOH 
TpaHc4>opMauHH 36MJIKHHKH caaoBofi pa3pa6oTaHHofi James et al. (1990) h Nehra et al. 
(1990). B cnoco6e TpaHC^opMauHH H3mchkjih: l)cocTaB MHHepajibHOH h/hjih 
ropMOHajibHofi cpeAbi ajih pereHepamm h cejieiaxHH TpaHccJ) opMaHTOB, 2) -ran h 
5 KOHi^eHTpauHio cejieicrHBHoro arema, 3) reHcrom copTa, 4) thti nuaMMa h BeicropHyK) 
KOHCTpyKixHK), 5) thit h KOHi^eHTp aujiio yrneBOflOB, 6) Tun SKCiuiairra (jracrbH, 
nepeniKH, cerMenrbi ycoB, MepHcreMa). 

Du Plessis et al. (1997) h3M6hhjth cnoco6 arpo6aKrepHajn>HOH TpaHoJ)opMai[HH 
3aMeHHB b cpeae cejieiojHH h pereHepamra TpaHofcopMaHTOB 6-6eH3iuiaMHHonypHH Ha 
10 cHHTerHHecKHH peryjurrop pocra - T*mna3ypoH. Oh oica3ajicH 6ojiee a^x^eKTHBHbiM 
peryjiHTOpOM pocra ajih scmjihhhkh. BMecro arpo6aKrepHajn>Horo mTaMMa LBA4404 
aBTOpbi ct&jih HcnojiKSOBaxb C58/PGV2260. Pa3pa6oTaHHbiS cnoco6 o6jiaaaer 
cymecTBeHHbiM HeaocraTKOM - oneHb bmcokoh nacTOTOH coMaicjiOHajibHbix 
H3MeHeHHH cpeflH TpaHc4>opMaHTOB. 
15 Dier et al. (2001) noica3ajiH, hto cMeHa caxapo3w Ha rjnoK03y, b cpeaax 

MyjibTHiuinKaium, KOKyjibTHBaijHH, cejieioxHH h pereHepanHH TpaHC<J)opMaHTOB, 
3HaHHTejibHO noBbimaeT nacroTy pereHepaitfra TpaHcreHHbix no6eroB. PfeBecrHo 
pemeHHe, b kotopom aB-ropbi AenaioT nonbirccH chh3htb nacroTy coMaicjiOHajibHbix 
HSMeHemiH nyreM 3aMem>i caxapo3bi Ha Maju>T03y (Stuart et al. US Patent 4,801,545, 
20 1989). 

Mathews et al. (1998) noica3ajm, hto KOHueirrpaijHfl h thti cejieicrHBHoro areHra b 
KyjibTypajibHofl cpeae OKa3biBaiOT 5ojn>raoe BJiiiHHHe Ha npoijecc pereHepauHH 
TpaHcreHHbix no6eroB. TaioKe HMeer 3HaneHHe h npOAOJDKHTejibHOCTb 

KyjIbTHBHpOBaHHH Ha CeJieKTHBHOH Cpefle. H3MeHCHHe CHCTeMbI CeJieKI^HH n03BOJIHJIO 

25 nojiynaTb HHcrwe, HexnivrepHbie jihhhh, cocroamHe tojibko h3 TpaHcreHHbix Kjieroie 

Dolgov et al. (1999), Hcnojib3yn cnoco6 oraicaHHbiH b pa6orax James et al. (1990) 
h Nehra et al. (1990) pa3pa6oTaHHbifl juix copTa Redcoat, nojiynajiH TpaHcreHHOe 
pacxeHHe 3eMJiaHHKH caaoBoft copTa OeftepBepK. 34>4)eKTHBHOcrb Meroaa 
TpaHc4)opMaixHH ajih copTa OeftepBepK oica3ajiacb MeHee 1%, b to BpeMa KaK ajih 
30 copTa Redcoat scJ^eKTHBHocrb pa3pa6crraHHoro Meroaa cocraBjiHJia 6,5%. 

De Mesa et al. (2000) H3MeHnjm cnoco6 reHerHHecKofi TpaHc^opMaipiH, 
cKOM6nHHpoBaB cnoco6, pa3pa6oTaHHbifi James et al. (1990) h Nehra et al. (1990), c 
6ajuiHCTHHecKHM MeroaoM. MexaHHHeciaie noBpe^eHHH Ha jihctobbix flHcicax ohh 

HaHOCHJIH MHKpOHaCTHUaMH. 



WO 2004/038023 




'CT/RU2003/000439 



3 

B nepeHHCJieHHBix cnoco6ax noAroroBKa 3KCiuiaHTOB ocHOBaHa Ha 
6#nH0BpeM6HH0H npoueAype noAroTOBKH Bcero HHCJia 3KCiuiaHT0B (James et al. 1990 
h Nehra et al. 1990). KbBecreH cnoco6, npn kotopom b KaHecrae 3KCiuiaHTOB 
Hcnojib3yK>T uejibie jracroBwe njiacraHKH, Ha Koropbie o aho Bp cmchho HaHocHTca 

5 MaKCHMajibHoe KOjnraecrBO MexaHmecKHx noBpe^memiM (Trinh et al. 2001). 06a sth 
cnoco6a noBbimaKyr nacroTy HeKp03a. 

Humara et al. (1999) noKa3ajra, hto HaHeceHHe MHKparpaBM yjn>Tpa3ByKOM Ha 
HOKHyio ncaHb ceMKflOJibHbix 3KcmiaHTax cocHbi conpoBO^KAaercfl 6ojiee hqhqkoh 
nacTOTOH HeKp03a. Cnoco6 npHMeHHM TOJibKo ajih 3M6pH0HajibHbix TKaHefi 

10 3apOAbnnefi hjeh jno6bix Apyrax anynaeB, Kor^a pereHepauH* HAer m snHTejiHajibHbix 
KJieroK. 

EbBecTHbi ny6jiHKaimH, b Koropbix cnoco6 reHemiHecKOH TpaHc^opMauHH 
orrraMH3HpyK)T ajih npeAOTBpamemia HeKporanecKHX peaiojHH npH noflroTOBKe 
pacTHTejibHbix 3 Ken ji aHTO b h HHOKyjiHUHH hx b arpo6aKrepHajibHofi cycneH3HH. 
15 Perl et al. (1996) nbrrajracb cHH3irrb nacroTy HeKpo3a 3a cner Hcnojib30BaHHH 

aHTHOKCHAaHTOB. ftoeaBJieraie b cpesy KOKyjibTHBaijHH oAHOBpeMeHHO Taicnx . 

KOMTIOHeHTOB KaK DTT H PVPP n03BOJIHJIO nOJIHOCTbK) HHTH6HpOBaTb HCKp03, H 

Ao6HTbCH nojiyneHHH <J>epTHjibHbix TpaHcreHHbix pacreHHft BHHorpaAa. OflHaKO, * 
cnoco6 BocnpoH3BOAHM TOJibKo Ha pacnrrejibHOM MaTepHajie OAHoro copTa Superior * 
20 Seedless. 

Olhoft et al. (2001) o6Hapy>KHjiH, hto coeAHHeHHK c thojiobhmh rpynnaMH, 
HanpHMep L-uhctchh, cnoco6Hbi noBbnnarb HacroTy TpaHC(J)opMai^n 
arpo6aKrepHHMH KJieroK Glycine max, 34>4> eKT npOHBjraercH TOJibKo Ha craAHH ko- 
KyjibTHBaoHH 3KCiuiaHTOB c arpo6aierepHHMH. AsTopw o6Hapy^cHjiH TaioKe, hto He 

25 TOJlbKO L-miCTeHH npH A06aBJieHHH B CpeAy KO KyjlbTHB ai^HH MOMCeT n03HTHBHO 

BjiHHTb Ha npouecc TpaHC<|>opMaimH. AHajioraHHyio aicraBHOCTb npOHBJuuiH TaKHe 
BemecTBa KaK rjiyrarHOH, DTT, HaTpHH THOcyjib(J)aT, hohw mcah h xejiara »cejie3a. 
IlepeHHCJieHHbie BemecrBa nHra6HpyioT aicrHBHOCTb pacTHTejibHbix 
nojra4)eHOJiOKCHAa3 h nepoKCHAa3, noAaBJiHH TeM caMbiM pa3B*rrae HeKporaHecKHX 
30 peaKuiHH BbQBaHHbix nopaHeHHeM hjih naToreHaMH. 

OAHaKO, Bee nepenHCJieHHbie xHMmecKHe KOMnoHeHTbi, Ao6aBJiaeMbie b 
nHTarejibHyio cpeAy, ne tojcbko bjihhiot Ha npouecc B3anMOAeHCTBHH 6aicrepHH c 
pacTHTejibHbiMH KJiencaMH, ho h oKa3broaiOT HeraraBHoe BJiHHHHe Ha caiviy 
pacTHTejibHyio TKaHb SKCiuiaHTOB. 
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HbBecreH KOM6nHHpoBaHHbm noflxoa win ycrpaHeHHfl HeKpo3a (Hansen, US Pat 
6162965). CorjiacHo cnoco6y Ha arane arpo6aierepHajibHOH TpaHC^opMai^HH, 
Hcnojn>3yioT xHMHnecKHe HHra6HTOpbi HeKpcoa hjih Bbi6HpaioT arpo6aicrepHajn>HbiH 
iirraMM, KcrropbiH He HHflyijHpyer BbipaHceHHbiii HeKp03, hjih Hcnojn>3yK)T 

5 reHerHHecKHH noflxoA, npH kotopom BMecre c nnrep ecyioinHM reHOM b pacxHTenbHbie 
KJiemcH nepeHOCHTCH reH cneuH<f>HHeCKoro (fcaicropa HHni6HpoBaHHH Heicpo3a. Taicne 
<J>aKTopbi H3BecTHBi R3.BHO, ho ohh o6jia#aiOT KpaftHe y3KHM BHflOcneuH(})HHHbiM 
xapaicrepOM aKTHBHO cth. Abtop He npHBOAHT Aamibix no bjihhhhk) cmDKeHHH HeKp03a 
Ha CHH^ceHHe o6mero ypoBHH coMaKJiOHajibHbix onoiOHeHMH. 

10 H3BecTHbie MOflM(J)HKauHH cnoco6oB TpaHC<|)opMauHH OKa3biBajiH BjiHHHHe name 

Bcero Ha nacroTy pereHepamra TpaHcreHHbix no6eroB, jih6o Ha nacroTy 
(JjopMHpoBaHHH TpancreHHoro Kajuiyca. Hh oahh ycoBepmeHCTBOBaHHbifi cnoco6 He 

IipHBOflHJI K 3HaHHTeJIbHOMy CHH^CeHHK) COMaKJIOHajIbHblX OTKJIOHeHHH H 

Mop^oJioranecKHx H3MeHeHHH TpaHcreHHbix pacreHHH c noBbnneHHOH 
15 ycroHHHBOCTbio k rpH6aM-4>HTonaToreHaM. HanpHMep, npH axcnpeccHH TayMaraHa b 1 
TpaHcreHHbix pacrreHHHX orypija (Szwacka et al. 2002) noBbiineHHe y cto hhhbo cm k 
Pseudoperonospora cubensis oGHapyxcHBajracb tojibko y nacrH TpaHcreHHbix jihhhh, a 
ypoBeHb 3KcnpeccHH peKOM6HHaHTHoro 6ejnca He KoppejiHpOBaji c ypoBHeM 

yCTOHHHBOCTH. 

20 H3BecrHO 6ojibinoe hhcjio pacrjrrejibHbix 6ejiKOB, KOTopwe b toh hjih hhoh 

creneHH TOKCHHHbi ajih <|)HTonaToreHOB h MOiyr 6brn> Hcnojib30BaHbi npH nojiynemiH 
pacreHHH y cto hhhb bix k rpH6aM-naToreHaM. Cio^a b nepByio onepeflb othochtch 
o6inHpHaa rpynna PR-nporeHHOB (pathogenesis-related proteins), BKjnonaiomaH narb 
ceMeficTB PR-1 - PR-5 (Linthorst 1991). TaiaEce k hhm othochtch airrHMHKpo6Hbie 

25 nemrimbi (thohhhm, ^;e(J)eH3HHbi h jieicrHHbi) h pH6ocoMO-HHaKTHBHpyioiijHe 
npOTemibi. AHTHrpH6Haa aicrHBHOCTb Jiynme Bcero HsyneHa y 6eJiKOB, OTHOCflmHxca k 
AByM ceMeficTBaM PR-3 (rjiK>KaHa3bi) h PR-4 (xHTHHa3bi). 06a rana 6ejiKOB othochtch 
no MexaHH3My aKTHBHO cth k rHflpojiH3yiomHM 4 )e P MeHTaM ' pa3pymaiomHM 
crpyicrypHbie KOMnoHeHTbi kjictohhoh creHKH rpn6oB. 

30 CeMeScxBo PR-5 hjih TayMaTHH-noao6Hbie 6ejiKH b 3tom iuiaHe H3yneHbi 

3HaHHTejibHO cjiaGee. Ohh Moryr npoHBjurrb aHTHrpH6Hyio aicrHBHOCTb nporaB 
uiHpoKoro cneicrpa rpn6oB naToreHOB (Abad et al. 1996), HanpHMep, Taicnx KaK 
Alternaria solani, Aspergillus flavus, Aspergillus parasitica, Bipolaris maydis, 
Bipolaris zeicola, Phytophthora fragariae, Verticillium alboatrum, Mycosphaerella 
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fragariae, Diplocarpon earliana, Dendrophoma obscurans, Botrytis cinerea, 
Sphaerotheca humuli, Fusarium graminiarum, Fusarium oxysporum, h flp. Her 

OflH03HSWHMX COo6meHHH H 06 aHTH6aKTepHajIBHOH aKTHBHOCTH TayMaTHH-n0fl06HMX 

6ejiKOB b TpaHcreHHbK pacreHHHX. H3bcctho, hto, Kax h ocranbHbie rpynnbi PR 
5 6ejncoB ohh, no-BHflHMOMy, Bbraojnunor b pacnrrejn»HbK Kjieneax 3amHTHyio 
(pyHKmao. HanpHMep, H3BecrHO, hto siccnpeccHH PR-5 (TL) nporenHOB b pacreHHax 
aicrHBHpyerca aTaxaMH naroreHOB, MexaHmecKHMH noBpeaweHHHMH, a TaioKe tekhmh 
Mera6ojiHTaMH ksk cajinmuioBaa KHCJiOTa h ABA (Stintzi et al. 1993). TaioKe 

H3BeCTHO, HTO T3KOH TayMaTHH-nO«o6HHH 6ejIOK H3 KyKypy3bi, KaK 3eaMainH 

10 npoHBjMer aHTHrpn6HyK) aKTHBHocrb in vitro, ho jrainb b coHeraHnn c aHTii6noTHKOM 
hhkkomhhhh Z HHrn6HpyiomHM CHHTe3 XHTHHa (Roberts et al. 1990). TaKHM 06pa30M, 
3eaMaTHH Bbicrynaer KO^aicropoM ycHjiHBaioiHHM fleficrBHe cy6jierajibHOH 
KOHuempauHH aHrn6HOTHKa. B Taionc ace ycjiOBnax npOHBjwer aHTHrpHGHyro 

aKTHBHOCTb H TayMaTHH. 

15 Dolgov et al. (1999) nepeHociuiH reH TayMaTHHa b pacTeHna »6jiohh, mopkobh, 

rpymH h 3cmjihhhkh. Abtopw noflTBepflmiH tojibko HHTerpaurao reHa b reHOM 
pacTeHHfi, ho 3KcnpeccHH 6ejnca b TpaHcreHHbix -ncaHax He aHaraoHpOBajiacb. 

Schestibratov et al. (2001) Hcnojib3ya H3BecTHbifi cnoco6 reHerHHecKOH 
TpaHOpopMauHH (James et al. 1990 h Nehra et al. 1990) nojiyuum pacreHHH 

20 3eMJIHHHKH CaflOBOH C reHOM TayMaTHHa. TOJlbKO y HeCKOJIbKHX TpaHCreHHbK jihhhh 

6buia noflTBep»weHa SKcnpeccHa peKOM6nHaHTHoro 6enKa. 

Hh oflHH H3 H3BecrHbix cnoco6oB He flaer bo3mo3Khocth nojiynarb TpaHcreHHbie 
pacreHHH, HanpHMep 3eMJiHHHKH caAOBofi, c sKcnpeccHeft TayMaTHH-nono6Hbix 6ejiKOB 
h b nacTHOCTH TayMaTHHa, npoaBjraiomHe noBbimeHHyio y cto hhhb o ctb k 
25 4)HTonaToreHaM h c htokhm ypoBHeM coMaKJiOHajibHbix oTKjiOHeHHfi. 

EbBecTeH US Patent 5,856,154 (Ryals et al. 1999), Ha cnoco6 3amHTbi pacreHHH or 
naToreHOB, b ochobc Koroporo jieacHT co3flaHHe XHMepHbix reHOB KOflnpyioiHHx 6enKH 
rpynnw PR-1 h npHMeHeHHe xuMmecKnx areHTOB jura co3«aHHa ycjiOBHH pa3BHTHH 
CHcreMHO HHflyuHpyeMofi pe3HcreHTHOCTH (SAR). ABropw ocyinecTBJDnoT Bbi6op 
30 Tnna reHeTHHecKHX KOHCTpyKUHH c yneroM Hcnojn»30BaHHH (paieroB no chctcmho 
HHflyuHpyeMOH p e3HcreHTHOCTH pacreHHH, Koropaa Bbipa6aTbiBaercH pacreHHHMH b 
OTBer Ha bjihhhhc BHeuiHHX 4>aicropOB. 

H3BecTeH Taicace cnoco6 co3flaHHH TpaHcreHHbK pacreHHH nyreM BBeaeHHH b 
pacreHHe «Byx reHOB, npoflyu.Hpyioin.HX 3(p$eicr SAR (Baker et al. US Patent 
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Appl.20020004944, 2002). TeM He MeHee, b flaHHHX pa6oTax Her A3hhmx 
noflTBepTOaiomHx tot 4>aKT, hto TpaHC^opMHpyeMwe pacreHHH b HTore oGjia^aiOT He 

TOJIBKO yCTOHHHBOCTBK), HO H COXpaHHIOT BCe MOp^OJIOTHHeCKHe XapaKTepHCTHKH. 
PaCKpBITHe H306peTeHHH 

OflHHM H3 06teKT0B H306peTeHH* HBJWeTCH ycoBepmeHCTBOBaHHBifi cnoco6 
arpo6aKTepHajn>HOH TpaHc$opMamiH h pereHepaipaa TpaHcreHHBix pacTeHHH, 

KOTOpBlfi XapaKTepH3yeTCH HH3KOH HaCTOTOH HeKp03a 3KCIIJiaHTOB, HOBBimeHHOH 

nacTOTOH TpaH3HeHTHOH siccnpeccHH, noBumeHHOH nacTOTofi pereHepamm 
TpaHcreHHbix no6eroB, 6onee bucokoh flOJieB npaMBix TpaHc^opMaHTOB, 3a cner 

$0pMHp0B3HHa B JIHCTOBBIX flHCK3X HH^yOHpyeMOH pe3HCTeHTH0CTH K a6HOTHHeCKHM 
H 6h OTHHeCKHM CTpeCCaM HTO, B KOHeHHOM HTOre IipHBOAHT K CffiDKCHHIO H3CTOTBI 
COMaKJIOHaJIBHBIX H3MeHeHHH B TpaHCreHHOM pacTeHHH. 

B COOTBeTCTBHH C yCOBepmeHCTBOBaHHBIM CH0C060M, 3TaHBI HOflTOTOBKH, 

HHOKyjumHH h KOKyjiBTHBaipna sKcmiaHTOB, coaepacar cjieflyiomne cra^mr. 

i) cTa^mo Bu6opa oahoix) hjih 6ojiee jihctobbix ceraeHTOB juul hoatotobkh 
3KcmiaHTOB; ii) no^roTOBKy jihctobbix ahckob nyreM oraejieHHH ot Kaamoro 
jihctoboto flHCKa cemeHia h nocneayiomeH HHOKyjwmiH h KOKynBTHBamm jihctobbix 
AHckob c arpo6aKrepHHMH; iii) CTa^mo yaajieHHH c jihctobbix ahckob H36Brnca 
arpo6aierepHH, OTflenemia co ctopohbi nepBoro cpe3a nepBoft nap-ran 3KcnjiaHT0B; iv) 
CTaamo nepeHOca 3KciuiaHTOB Ha cpeay ceneicmiH h pereHepamm; v) no^roTOBKy 
nocjiejgromnx napTHH aKcnJiairroB b cootbctctbhh c nymcraMH iii) h iv) no 
^opMHpoBaHM nocjie^Hefi napTHH SKCiniaHTOB H3 BBiSpaHHBix jihctobbix otckob; 
npHneM noATOTOBKa Kaamofi H3 nocneAyiomnx napTHH 3KCiuiaHTOB BBraojmaeTCH 
nocne BpeMeHHoro HHTepBana Heo6xo#HMoro ajih TpaHC^opMau^H pacrHTejiBHBix 

KJieTOK H (j) OpMHpOBaHHH B JIHCTOBBIX flHCKaX HHflyiJHpyeMOH pe3HCTeHTHOCTH K 

a6HOTHHecKHM h Ghothhcckhm crpeccaM. 

K cjie^yiomeMy oSteKTy H3o6peTeHHa othochtch BeicropHaH KOHCTpyiomH, 
KOTOpaa coAep^KHT reHemHecKHH MarepHari, KOAHpyronjHH, no KpatoeH Mepe, oahh 
6ejiOK BXOAHimiH b rpynny ijejieBBix SejncoB h/hjih 6ejncoB oTBercTBeHHBix 3a 
noBBnneHHe ycTOHHHBOCTH k ^HTonaTorenaM h/hjih CHBcaceHHe HeKpo3a. 

K flpyroMy acneicry H3o6peTeHHK othochtch to, hto reHerHnecKHH Marepnaji 
Kowapyer y ctohhhb o ctb TpaacreHHoro pacTeHHH k rpn6aM, BBi6npaeMBiM H3 rpynm>i: 
Phytophthora fragariae, Verticillium alboatrum, Mycosphaerella fragariae, 
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Diplocarpon earliana, Dendrophoma obscurans, Botrytis cinerea, Sphaerotheca 
humuli. 

TJpyrHM o6x>eKTOM H3o6peTCHHH HBJiHeTCH cnoco6 noJiyneHHH TpaHcreHHoro 
pacreHHH BxoAamero b rpynny #ByflOJiBHLix pacTeHHH h6jiohh, rpymn, 3cmjihhhkh 

5 CaflOBOH, MOpKOBH H TOMaTOB. 

K cneAyiomeMy oGteiay H3o6pereHHH othochtch cnoco6 noJiyneHHa 
TpaHcreHHoro pacTeHHH 36mjihhhkh caflOBOft, BBi6npacMO& H3 rpynnti coproB: Selekta, 
Chambly, Chandler, Oka, Joliette, Yamaska, L'Acadie, L'Authentique Orleans, 
Rosalyne, Roseberry, Saint-Pierre, Donna, Enzed Levin, Enzed Lincoln, Vilanova, 
10 Durval, Redcrest, Bountiful, Redgem, Pelican, Primtime, Mohawk, Latestar, Winoma, 
OenepBepK. 

KpaTKoe onncaHHe 4>Hryp nepreacefi 
Oht, 1 A. CxeMa iuia3MH£H pUR528. 
15 <J>m\ 1 B. CxeMa nJia3MHjpj pBBThau. 

Oht.1 B. PecTpHKOHOHHBiH <j)parMeHT Xbal-BamHI H3 nJia3MHflH pBBThau, 
Hecymnft nocne^OBaTeJiBHOCTB preprothaumatin II. 

Om\ 2. CxeMa 6miapHoro Beicropa pBIThau35. LB h RB - jieBMfi h npaBBitt 
KpaeBBie noBTOpu T-flHK; pAnos - TepMHHaTop H3 reHa HonajmHCHHTeTa3Bi; pNOS - 
20 npoMOTop H3 reHa HonajraHCHHreTa3Bi; p35S - npoMOTop 35S PHK Bnpyca mo3&hkh 
rtBexHoii KanycTBi; nptll — reH pacxHTeJiBHoro ceneicraBHoro MapKepa 
HeoMHiXHH$oc$oTpaHC$epa3Bi; thauE - nocjie^oBaTejiBHocTB preprothaumatin II 
Ko^Hpyiomaa cynepcjiatfKHft 6ejioK TayMaraH II. 

Oht. 3. BnHHHHe no-CTaflHHHofi KOKyjn>THBauHH c Agrobacterium tumefaciens Ha 
25 HaeroTy HeKpo3a b TKarax sKcmiaHTOB 3eMJiHHHKH caa oBoft copTa OeftepBepK. 

Oht. 4. BjiHHHHe no-cTaflHHHOH KOKyjBbTHBan.Hn c A, tumefaciens Ha 
TpaH3HeHTHyio GUS-3Kcnpeccmo b ncaHHX sKcnjiairroB 3CMjmhhkh ca^oBOH copTa 
OenepBepK. 

OhT. 5. BjIHKHHe nO-CTaAHHHOH KOKyJIBTHBaimH Ha HaCTOTy ^OpMHpOBaHHH 
30 TKaHeH yCTOHHHBBIX K KaHaMHUMHy (Km+) Ha HCXOOTCblX 3KCHJiaHTaX 3eMJiaHHKH 

ca^oBOH copTa OefiepBepK. 

Our. 6. BjraHHHe no-CTa#HHHOH KOKyjiBTHBaipm c Agrobacterium tumefaciens Ha 
HaaroTy pereHepaijHH TpaHcreHHBix no6eroB 3cmjihhhkh ca^OBoft copTa OeftepBepK. 
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Oht. 7. BnHHHHe no-cxaflHHHOH KOKyjn>THBauHH c Agrobacterium tumefaciens Ha 

TpaH3HeHTHyK> GUS-3KCnpeCCHK> B TKaHHX 3KCmiaHTOB h6jiohh. 

BapnaHTM ocymecTBJieHHH H3o6pereHHH. 
5 B ocHOBe ycoBepmeHCTBOBaHHoro cnoco6a nojiyneHHH TpaHcreHmix pacTeHHH, 

Ha npHMepax 3cmjihhhkh caflOBOH h a6jiohh, neacHT npuMeHeHne ecrccTBeHHMX 
MOJieKyJiHpHBix MexaHH3MOB, KOTOptie aKTHBHpyiOTCH b pacTCHHiix b npoijecce 

pa3BHTHK JIOKaJIBHO HHflyUHpyeMOH pe3HCTeHTHOCTH K a6HOTHHeCKHM H 6HOTHHeCKHM 

cTpeccaM. 

10 Cnoco6 nojiyneHHH TpaHcreHHBix pacTemm c yjiynmeHHBiMH aipoHOMHHecKHMH 

xapaKTCpHCTHKaMH coctoht H3 cjieflyiomnx 3TanoB. 

Ha nepBOM 3Tane ocynxecTBJunoT BH6op cbohctb TpaHcreHHoro pacTeHEm h 
co3flaiar BeicropHBie KOHcxpyKi^HH ajih nepeHOca Heo6xoAHMoro reHerHHecieoro 
MaTepnana b pacTHTenBHtie KJiencH. 

15 Ha btopom 3Tane npoBOflHT BBi6op copTa (reHonraa), ocymecTBJimoT noaroTOBKy 

MaTOHHux pacTCHHH ajih hx nocjieayiomeH CTepiunoai^HH h BBeAeHHH b Kyjn>Typy in 
vitro, npoBOAar MHKpoKJiOHanBHoe pa3MHODKeHHe pacTHTejn>Horo Marepnajia h 
no^roTOBKy yicopeHeHHBix pacTCHHH in vitro, KOTOptie nocjiyaeaT hctohhhkom 

JIHCTOBMX 3KCnJiaHTOB . 

20 Ha TpeTteM 3Tane ocynjecTBJunoT arpo6aKTepHajn>Hyio TpaHC<|)opMaijHio c 

HCIIO JIB3 OBaHHeM CKOHCTpyHpOBaHHHX BCKTOpHBDC mia3MHfl. C 3TOH I^CJIBIO npOBOAHT 

noATOTOBKy 6aKTepHaJH>HOH cycneronH, npoBCwrr c6op h noATOTOBicy jmcn>eB h 
ocymecTBJunoT no-CTajopaHHyio HHOKyjummo h KOKy jibthb aixHio 3KcnjiaHTOB b 
cootbctctbhh c ycoBepmeHCTBOBaHHBiM choco6om. . 
25 Ha cneAyiomeM 3Tane ocymecTBJiaioT ceneicmno xpaHcreHHOH ncaHH, OT6op 

TpaHC$ OpMaHTOB H 3H0MHHa3JHK) aipo6aKTepHH H npOBOA^T MHKpOKJIOHaJIBHOe 

pa3MHoa=ceHHe oTo6paHm>ix Tpanc^opMaHTOB. 

nocjie noJiyneHHH TpaHcreHHBix pacremift npoBcwn; MoneKyjiapHO-reHeTHHecKHH 
aHajm3 TpaHcreHHBix jihhhh. C stoh ijejiBK) ocymecTBJunoT BBmejieirae TOTambHofi 
30 AHK H3 TKaHeft TpaHcreHHBix jihhhh, npOBO^T IIIJP aHanH3 HHTerpamm 
reTepojiorHHHOH flHK h rHcroxHMHHecKHH aHajiH3 GUS-aKTHBHOCTH, a TaioKe 
npoBOAHT npoixe^ypy Western-6jiOTTHHra ajih aHajima 3KcnpeccHH uejieBoro reHa b 
jihctbax h mioaax TpaHcreHHBix JIHHHH. 
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Ha 3aKJHOHHTejn>HOM 3Tane, c i*eJiBK> ceneiaxHH jihhhh 6ea coMaKJioHajn>HMx 

OTKJIOHeHHH, UpOBOAHT 6HOJIOTHT<ieCKOe TCCTHpOBaHHe: aHaJIH3 yCTOHHHBOCTH K 

^HTonaToreHaM; opraHOJienTEraecKHfi aHauH3 hjioaob; ouemcy BereTarHBHOH h 
reHepaxHBHOH aKTHBHO ctch TpaHcreHHBix pacreHHH b nojieBHX ycjiOBHKx. 
5 B ycoBepmeHCTBOBaHHOM cnoco6e Tpanc$ opMaijHH CTaAHfl hoatotobkh, 

HHOKyJM^HH H KOKyJIBTHBaECHH 3KCIDiaHTOB C aipo6aKTepHHMH BBHIOJIHHeTCa 

nocTa^HHHO cneAyionjHM o6pa30M. 

3KCiuiaHTM H3 oahhx h Tex »ce jiHcrteB Hape3aiOTca He eAHHOBpeMemio, nepea 
HHOKyjimxHefi, a, no KpateeH Mepe, 3a 6o:iee jpjyx He3aBHCHMBix hoaxoaob c 
10 nepHOflHHHOCTbio b 1 ao 5 cyroK, 6o;iee npeAHOHTHTejiBHO nepe3 3 cyroK. KojnraecTBO 
maroB BBi6npaiOT b AHana30He ot 2 ao 5, 6onee npeflno qrHTejirao ot 3 ao 4. 

UlnpHHy 3KCiuiaHTa BBi6HpaK>T b npeaejiax ot 0,5 ao 10 mm. npeAnoHrnrejiBHO, 
mnpHHy 3KcnnaHTa BBi6npaK)T b npeaejiax ot 1 ao 3 mm. CooTHomeime Me^cAy 
AJihhoh cpe3a h miomaAbio 3KcmiaHTa Bti6HpaiOT b AHana30He ot 0,1 ao 2 mm / mm 2 , 
15 6ojiee npeAnoHTHTexcbHoe 3HaneHHe cocTaBJiaeT 0,5 mm / mm 2 . 

C ijejiLio noBBimeHHH 3$^ eKTHBHOCTH TpaHC^opMai^HH b cocTaB cpeABi ceneKipm 
h pereHepamra bxoast peryjurropBi pocTa h/hjih cejieKTHBHBie areHTBi. B KanecTBe 
peryjiHTopoB pocTa HcnoJiB3yK>T ijhtokhhhhbi h/hjih ayKCHHBi. HanpHMep, b KanecTBe 

ECHTOKHHHHOB MOiyT 6BITB HCHOJIB30BaHBI CHHTCTHHeCKHC npOH3BOAHBie 

20 4»eHHJiMOHeBHHBi, a b KanecTBe ayKCHHOB - HMK, HYK, HYK, 2,4-fl h hx KOHtioraTbi 

C aMHHOKHC JIOT3MH . TeM He MeHee, AJIH nOBBimeHHH HHAyiJHpyeMOfi pe3HCTeHTHOCTH K 

a6HOTHHecKHM h 6n0THHecKHM cipeccaM, perynHTopBi pocTa Moryr 6bitb HCKjnoneHBi 
H3 cocTaBa cpeABi KOKyjiBTHBaijHH. CejieKTHBHBiH areHT BBiSnpaiOT H3 rpyiraBi, b 
KOTOpyiO BXOA«T: HeOMHIJHH, KaHaMHECHH, rHrpoMamHH, (J)Oc4>HHOTpHrgaH. 

25 KoM6HHaD[Hfl, cooTHomeHHe h KomjeHTpamiH nepenHCJieHHBix KOMHOHeHTOB 
noASnpaioTCH b 3aBHCHMocTH ot reHOTHna. 

HanpHMep, b cjiynae TpaHc^opMaijHH 3cmjihhhkh caAOBofi, KOHijeHTp arpno Tff$ 
BBiSnpaiOT b AHana30He ot 1 ao 10 mt/ji. OnTHManBHaa KOHneffrpanHfl Tfl3 
cocTaBJMeT 5 mt/ji. KoHueinpamno HMK BBi6npaiOT b AHana30He ot 0 ao 2 mt/ji. 

30 OirrHMajiBHM KOHneinpaipui HMK cocraBJifleT 0,3 mt/ji. KomjeHTpaijHK) KaHaMHipma 
BBiSnpaiOT b AHana30He ot 10 ao 100 mt/ji. OnTHManBHaa KOHijeHTpaipDi KaHaMHD^Ha 
cocTaBJiaeT 50 mt/ji. 

JSflx nonyneHHH TpaHcreHHoro pacreHHH c 3aAaHHBiMH cBOHCTBaMH HcnoJiB3yiOT 
BeicropHBie KOHCTpyKJ^HH co3AaHHBie H3BecTHBiM cnoco6oM (Maniatis T. et al. 1982), 
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coflepacamiie b cbocm cocTaBe reHerHnecKHH MaTepnaji, KOTopfcm BBi6npaiOT H3 
rpyrana, cocTOKmefl H3: a) reHerHHecKoro MaTepnaua, KOjparpyionjero no KpafiHen 
Mepe ooth E^ejieBOH 6ejiOK; 6) reHeranecKoro Marepnana, KOflnpyiomero no KpafaeH 
Mepe oahh 6ejioK, kotopbih coflencTByeT cHBDKeHmo HeKpo3a Ha crajgan 

5 TpaHccfropMaijBni; b) reHexHHecKoro MaTepnajia, KOOTpyiomero, no KpafiHefi Mepe, 
oahh 6ejioK, KOTopufi noBBimaeT ycTOHHHBocTB pacTeHHH k <|)HTonaToreHaM, H 
KOTopMH, BbiCnpaioT H3 rpymiBi: PR-1, PR-2, PR-3, PR-4, PR-5; r) reHexHHecKoro 
MaTepnajia, KOAHpyiomaa nocneflOBaTejiBHOCTB KOToporo MOEcer coctohtb eg 
K0M6nHaijHH no Kpafeefi Mepe AByx nocneflOBaTejiBHocTeft OTHOCjmjHxca k 

10 noOTymcraM a) h 6), hjih a) h b), hjih 6) h b), hjih a), 6), b). 

JJflsi nojiyneHHH pacTeHHH c noBumeHHon ycroHHHBocTBio k naToreHaM b coeraB 
reHeTHnecKOH KOHcxpyicijHH bxoaht reHBi, KOflHpyionjHe ycTOHHHBOCTB k rpn6aM, 
KOToptie BBiGnpaiOT H3 rpynmi, cocroamefi H3 Phytophthora fragariae, Verticillium 
alboatrum, Mycosphaerella fragariae, Diplocarpon earliana, Dendrophoma obscurans, 

15 Botrytis cinerea, Sphaerotheca humuli. 

HanpnMep, jijisl noJiyneHHH Tpancremioro pacTeHHH 3eMJMHHKH caaoBOH c 
noBBnneHHOH ycTOHHHBOCTBio k Botrytis cinerea Hcnojn>3yiOT BeicropHyio 
KOHCTpyiamio pBrThau35, b cocTaB KOTOpofi bxoaht reH thaumatin II (Schestibratov et 
al. 2002). 

20 B pe3yjn>TaTe reHexEraecKofl TpaHc<|>opMaijHH nojiynaiOT pacTeHEw KOTOpwe 

coAep^caTT reHeraHecKHfi MaTepnaji, KOflnpyiomnft, no KpaftHen Mepe, o^hh 6enoK 
bxoahh^hh b rpynny ijejieBBix 6ejiKOB h/hjih 6ejiKOB oTBeTCTBeHHBix 3a noBtnneHHe 
ycTOHHHBOCTH k (|>HTonaToreHaM h/hjih cHH^ceHHe HeKpo3a. 

B KanecTBe uejieBoro npoflyicra Moryr 6bitb Hcnojn>30Bam>i 6enKH, KOTopBie: a) 
25 noBBnnaioT nnmeByio ijeimocTB, 6) yjiynmaioT BKyc, b) npnaaiOT ycTofi^HBOCTB k 
rep6mxEwaM, r) hmciot <j>apMaijeBTHHecKoe 3HaneHHe. 

YcoBepnieHCTBOBaHHBiH cnoco6 reHexBraecKOH TpaHC^opMai^HH MoaeeT 6bttb 
Hcnojn>30BaH pacTeHHH, othochdxhxch k rpynnaM ootoaojibhbix h ABy/jojn>m>ix. 
Jiflsi co3^aHHH TpaHcreHHBix pacTeHHH c noBBnneHHOH nnmeBOH ijeHHocTBio, 
30 yjiynmeHHBiM BKycoM h noBBnneHHOH ycTOHHHBocTBio k (frirronaToreHaM MOiyr 6bttb 
BBi6paHBi AByAOJmHBie pacxeHHa. 

HanpHMep, jsjix TpaHc<J)opMaijHH Hcnojn>3yK>T pacTeHHa, BBi6npaeMBie H3 rpymiBi: 

a6jIOHH, rpyHIH, 3eMJIHHHKH Catf OBOH, MOpKOBH H TOMaTOB. 
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Moiyr 6bm> noJiyneHti TpaHcreHHbie pacreHH* 3cmjihhhkh caaoBOH, BufinpaeMBie 
hs rpymiBi coptob: Selekta, Chambly, Chandler, Oka, Joliette, Yamaska, L' Acadie, 
L* Authentique Orleans, Rosalyne, Roseberry, Saint-Pierre, Donna, Enzed Levin, Enzed 
Lincoln, Vilanova, Durval, Redcrest, Bountiful, Redgem, Pelican, Primtime, Mohawk, 
5 Latestar, Winoma, OefiepBepK. 

IIpHMepBI B fleTaJTBHOM OHHCaHHH npHBOflHTCH PJISl 3eMJMHHKH CaflOBOH COpTOB 

OefiepBepK h Selekta h h6jiohh copTa Mejn>6a. 

JJjw npaKTHHecKoro npHMeHeHHH Moryr 6bitb Hcnojn>30BaHM KOMnoHeHTM 
TpaHcreHHoro pacreHHa: TpaHcreHHue KJienaa, opram>i (jihctbh, CTe6jin, KOpHH, 
10 npenaa), ijejiBie pacreHHW, ceMeHa h iuio^bi. 

BHeceHHtie H3MeHeHHH b cnoco6 arpo6aKrepHajiBHoro nepeHoca ho3bojwk)t 
nonywrb cjieAyiorcpae yjiyweHHH b napaMeTpax kbk caMoro cnoco6a, TaK h b 
xapaKTepHcmncax TpaHcreHHBix pacTeHHH. CnocoS no3BOJifler: chh3htb nacTOTy 
pa3BHTHH HeKpOTHHecKHX peaicctHH Ha TpaHC(j)opMHpyeM£ix 3KCiuiaHTax (Oht. 3); , 
15 noBBicirrb HacroTy TpaH3HeHTHOH SKcnpeccHH HHTpo^yrqapyeMBix reHOB (Oht. 4); 
HOBHCHTB HaCTOTy ^OpMHpOBaHHH HOBBIX TpaHcreHHBix TKaHefi Ha hcxoahmx 
SKCHJiaHTax (Oht. 5); hobbichtb cooTHomeHHH npaMBix pereHepaHTOB no oTHomeHmo 
k HHCJiy pereHepaHTOB nojiyneHHBix nepe3 KajuiycHyio cTaOTno (TaSjnma 6); 
noBticHTB nacTOTy pereHepaipua TpaHcreHMx noSeroB (Oht. 6); HaKOHeij, cpe^H 
20 TpaHcreHHBix jihhhh yBejnrarrB flojno pacTeHHH 6e3 coMaiaioHaJiBHBix H3MeHeHHH 
(Ta6jnmall). 

SKcnepHMeHTanBHBie npoTOKOJiBi 

^aHHBie 3KcnepHMeHTajibHbie npoTOKOJiBi othocktch k cnoco6aM, ycjiOBHaM h 
25 KOMnoHeHTaM cpei jyix npouejjypn nojiyneHHa TpaHcreHHBix pacTeHHH c 

HOBBimeHHOH yCTOHHHBOCTBIO K $HTOIiaTOreHaM H yJiyHHieHHBIMH BKyCOBBIMH 
CBOHCTBaMH Ha HpHMepe 3eMJUIHHKH CaflOBOfi. ^aHHBie npOTOKOJIBI BKJUOHaiOT, HO He 
OipaHHHHBaiOT H3MCHeHHH napaMCTpOB KOHI^eHTpaiXHH, BpeMeHHBIX yCJIOBHft, H 

flpyrax H3MeHeHHH KOTopBie oneBHOTBi H3 o6mero ypoBHa tcxhhkh h bxoaht b 
30 oSjiacTb 3amqaTBi aairaoro H3o6peTeHBm. 

A. MarepnaJiBi h cnoco6M Hcnojn>3veMBie iiph n onvqeHKH TpaHcrennoro pacremifl 
KoHCTpvHpoBaHHe BeKTopHOH ruia3M^Tp »T fflifl ne peHoca b pacTHTejn>Hue kjictkh 
nocjienoBaTejiBHOCTH preprothaumatin II KO ftHpviomeH 6ejiQK TavMamH II. 
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TeH TayManaH II KOAHpyer cyaepcna£KHH 6ejioK, kotophh b npnpoae BCTpenaercH 
b mioaax Thaumatococcus danielli, H3 kotopbdc oh h 6bui BBmejieH, oxapaicrepH30BaH. 
nocjieflOBaTCJibHocTb npeACTaBJiaer co6oft preprothaumatin II — npe^nmecTBeHHHK 
3penoro TayMaraHa, b cocTaB KOTOporo bxoott HaTHBH&ift CHrHanLHtm nerrraa. 
5 KjiOHHpoBaHHe kJSJSK TayMaTHHa oimcaHO b cTaxte (Edens et al. 1982). npHMeHerae 
pjw 3KcnpeccHH b KJiCTKax Kcoli noKa3aHO Verrips et al. (US Patent 4,891,316). 

BeKTOpHaa njia3MH£a ajia nepeHOca b pacTHTejn>m>ie KJiencH nocjieflOBaTenbHocra 
preprothaumatin II, KOAHpyiomefi 6ejiOK TayMaTHH n, KOHCTpynpoBajiacB c 

HCnOJIB30BaHHeM XOpOIHO H3BeCTH£lX MeTOAOB MOJieKyjIflpHOrO KJIOHHpOBaHHJI 

10 (Sambrook et al., 1989). 

JJflx nepeHOca ^amoro reHa b pacTHTem>HMe kjictkh 3a ocHOBy 6ujia B3HTa 
mia3MH#a pBI121 (4>npMa Clontech). IIocjieAOBaTejiBHocTB reHa gus b Heft 3aMemuiaci> 
^parMeHTOM preprothaumatin II H3 njia3MH,m»i pUR528 (Unilever Research 
Laboratorium, The Netherlands; Edens et al. 1982; (<£ht. 1A). OparMeHT 

15 preprothaumatin II H3 nJia3MH£H pUR528 BBipe3ajicK no caftTaM EcoRI h Hindlll. 
npOMe^cyroHHtiH Beicrop pBB (cejieKTHBHBift MapKep Ap) Hecymuft b CBoeM cocTaBe 
nojmjiHHKep SpM-Xbal-XhoI-EcoRI-Smal-Aval-BamHI-Xbal-SauI-Pstl-Hin^ 
BamHI-BstXI-Ncil HHKy6npoBajic^ c pecTpHKTa3aMH EcoRI h Hindlll. OpanvieHT 
preprothaumatin II c jihukhmh KOHijaMH no cairraM EcoRI h Hindlll jmrapoBajiCH b 

20 jmHeapH30BaHHHH Beierop pBB no xeM ace cairraM. rioJiyHeimyio iuia3MHj3y pBBThau 
(<Dht. IB) HHKy6HpOBajra c pecTpHKTa3aMH Xbal h BamHI, wx Toro hto6bi cHOBa 
BBipe3axB $parMeHT preprothaumatin II tojibko y^ce c hobhmh jihukhmh KOHuaMH 
(<3>ht. IB). EimapHHH Beicrop pBI121 cHanana HHKySHpoBanH c pecTpmcTa3aMH Smal 
h Sad, 3aTeM nHrnpoBaim no TynuM KomjaM jiHHeapH30BaHHyio <|>opMy njia3MHAM, 

25 3aTeM npenapaT HHKySnpoBajiH c pecTpmcra3aMH Xbal h BamHI. B jraHeapH30BaHHbift 
Beicrop pBI121 JiranpoBajiH $panvieHT Xbal-BamHI nocjieflOBarejiBHocrH 
preprothaumatin II , npe£BapHTejn>HO BHpe3aHHHH H3 Beicropa pBBThau. CxeMa 
Beicropa pBIThau35 npe^cTaBJieHa Ha Oht. 2. 

Cpenu KVJiBTHBHpoBaHHg 3eMJiflHHKH caaoBOft in vitro h npoBeneHHg 

30 reHeTHqecKOH TpaHcd)QPMannH . Cpeflbi MyjiBTHHJiHKarpiH (M), anoHraijHH h 
yieopeHeHHH (ER), KoicyjiBTHB aiiHH (CC) h pereHepamm TpaHC^opMaHTOB (RT) 
roTOBOT b cooTBeTCTBHH c AaHHBiMH, npHBe^eHHBiMH b Ta6jnm,e 1. pH bo Bcex cpe^ax 

AOBOAHTCH AO 5,7. 
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Ta6jraua 1. CpeflM KyjibTHBHpoBaHHH 3eMJMHHKH caAOBOH in vitro h npOBeAerow: 

reHerHHecKOH TpaHoftopMauHH. 



KoMnoHeHTbi 


KoHueHTpaixHH 




Cpe^a M 


Cpe^a BR 


UpeAa 


P non A "RT 

v^peA a 1 


KaJlHH HHTpaT 


316 mt/ji 


316 mt/ji 


2900 mt/ji i 


zyou MT/JI 


Ammohhh HHTpaT 


400 MT/JI 




IOjO mt/ji 


lODU MT/JI 


KajiKH (J)oc4>aT 
0AH03aMemeHHbiH 


170 mt/ji 


170 mt/ji 


170 mt/ji 


170 mt/ji 


KajIbUHH HHTpaT *t Xl2vJ 


1133 mt/ji 


1133 mt/ji 






KaJibUHH xnopHA 






3JZ,Z MT/JI 


^7 9 iwrr/TT 


MarHHH cyjib^jar 7 H2O 


369 mt/ji 


369 mt/ji 


loO, / MT/JI 


1 oil, / MT/JI 


Mhkpocojih MS 


32,83 mt/ji 


32,oJ MT/JI 


JZ,oJ MT/JI 


jZ,Oj MT/JI 


5Kejie3a cyjib(|)aT • 7 H2O 


27,8 mt/ji 


27, 0 mt/ji 


Z/,o MT/JI 


77 ft ujrr/iT 
Z/,0 MT/JI 




^7 76 fjrrlw 
D 1 Ml / Ji 


^7 96 wrr/jr 

J / , £*\J XVll / Jl 


37 26 mt/ji 


37,26 mt/ji 


Caxaoo3a 


30t/ji 


20t/ji 


30r/ji 


30 t/ji 


BHTaMHHbl MS 


3,5 mt/ji 


3,5 mt/ji 


3,5 mt/ji 


3,5 mt/ji 


MHO-HH03HTOJI 


100 mt/ji 


100 mt/ji 


100 mt/ji 


100 mt/ji 


Arap 


8r/ji 


1 8 t/ji 


8 t/ji 


8 t/ji 


BAn 


1 mt/ji 






4 mt/ji 


Tfl3 








1 mt/ji 


HMK 








0,3 mt/ji 



25 Bbi6op copTa h nonroTOBKa MaTQHHbix pacreHHH. 

B SKcnepHMCirrax no reHerHHecKOH TpaHC<|>opMau[HH 3Cmjlhhhkh Hcnojib30BajiM 
MaTepnan in vitro pacreHHH: a) copTa OefiepBepK (3y6oB A. A., BHHH tchcthkh h 
cejieio^HH miOAOBbix pacreHHH hm. H.B. MnnypHHa, r. MnnypHHCic) h 6) copTa 
Selekta (Evans R, lOauiaH A^pHica, 1973r, PI 55 1873). 

30 BBeaeHHe 3cmjihhhkh caflOBOH b KyjibTypy in vitro npOBOflHJiH nyreM 

crepHJiH3ai4HH mojioabix BepxynieHHbix noneK c ycoB pacreHHH oncpbrroro rpyHTa. 
JIjvl 3toto KOHi^eBbie iiohkh cpe3aJiH c HeSojibiiiHM 4>parMeHTOM no6era He 6ojiee 5- 
10 mm, 3areM onnmajiH ot noBepxHOCTHbix jihctohkob, 3aManHBajiH b boahom 
pacraope Tween 20 Ha 1 nac, nocjie nero npoMbiBantH iioa npoTOHHofi boaoh b 

35 TeneHHe 2 nacoB. OrMbrrbie 3KcnjiaHTbi ajih crepHJiH3ai^HH BbiAepacHBajiH 1-5 mhh, b 
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32LBHCHMOCTH OT HX pa3Mepa H B03paCTa, B 2 %-OM paCTBOpe nmOXJIOpHTa HaTpHH, 

Ilocjie nero hx npoMbraajin Tpiracflbi b 100 mji crepmibHOH AHCTHjurapOBaHHOfl boah. 

IloBepxHOCTHO CTepHJiH30BaHHBie no6era pacca^cHBajiH pa3Aejn>HO b npo6npKH c 
10 mji cpeflbi MyjiBTHnjiHicamiH (cpeaa M, cm Ta6jnma 1). OcHOBHbie 

5 KOMnoHeHTbi AaHHOH cpe^bi cootb ercTByiOT ycoBepmeHCTBOBaHHOH no Boxus (1974) 
cpefle MS (Murashige et al. 1962), tojibko c AByM* H3MeHeHHHMH: BO-nepBbix, 
nnoK03a b KO^eHTpamra 22 r/ji 3aMeHeHa 30 r/ji caxapo3bi; bo-btophx, aji* 
CTHMyjinmra MyjibraruTHKauHH cpeAa AonoiraeHa 5 mM HmpaTa aMMOHna. Ilocjie 
MecHua b KyjibType He3apa»eeHHbie sKcrmaHTbi c BHOBb c4)opMnpOBaBinHMHCH 
10 no6eraMH uenmcoM nepecaaoiBaJiH Ha cpeAy ajiOHramm h yieopeHeHHH (cpeAa ER, cm 
Ta6ji*ma 1), Koropa* OTjiHHaerca ot cpeflbi M orcyrcrBHeM peryjwropoB pocra, 
AoGaBOHHoro HmpaTa 3mmohhh h cmmeHHofi KOHi^eHTpaipiefi caxapo3bi (2%). B 
cpeAHeM nepe3 4-6 HeAejib noApocnrae no6era oTAejwioT Apyr ot Apyra h 
paccaacHBaiOT Ha cBe^cyio cpeAy Toro ace cocraBa #jih crHMyjunjHH yieopeHeHHH. 
15 YKOpeHeHHbie pacTeHHH Hcnojib30Bajm b KanecrBe HcroHHHKa jracroBbix ahckob b 
nocjieAyioiAHx SKcnepHMeHTax no pereHepaipm h TpaHC^opMamm. TaKHe pacreHH* 
KyjibTHBHpyKyr Ha cpeAe ER b TeneHne 7-8 MecaueB c eaceMecaHHOH nepecaAKofi Ha 
CBeacyio cpeAy. Jlfl* BbipaiAHBaHHH crepHJibHoro MaTepnana 3eMJiHHHKH 
HcnoJib30BajiH cnei^najibHbie KyjibTypajibHbie 6aracH npOH3BOACTBa HortiMic 
20 (Ohhjihhahh) eMKOCTbio 250 mji, 3aKpbiBaiomnecH njiacrHKOBOH 3aiq>yHHBaiomeHCH 

KpblUIKOH. 

IIoiiroTOBKa GaicrepHajibHOH cycneH3HH . 

JSjin reHernHecKofl TpaHC<j)opMamin 6nHapHbiMH BeicropaMH pBI 121 h 
pBIThau35 Hcnojib30Bajra cynepBHpyjieHTHbift nrraMM Agrobacterium thumefaciens 

25 CBE21 (PeBeHKOBa h Ap. 1994), cKOHcrpyHpoBaraibifi Ha ocHOBe ahkoto nrraMMa A 
thumefaciens c Ti-iuia3MHAofi pTiBo542. 

BaKrepHajibHbie cycneH3HH urraMMOB CBE21/pBIThau35 h CBE21/pBI121 aji* 
HHOKyjiHUHH sKcnjiaHTOB HapamiroajiH b Tenemie hohh b 50 mji cpeAbi LB (Ta&nma 
2) npH 28° C. IlepeA HHOKyjwAHefi cycneH3HK> KJieroK uempH^yrHpoBajiH npn 5 t.o. 

30 b TeneHHe 5 MHHyr. OcaAOK npOMbreaJiH ABaacAbi 50 mji eohakoh cpeAM MS aji* 
yAajieHHH ocraTKOB cpeAM LB. npOMbrrbifi ocaAOK KJieroK pecycneHAHpoBajra b 
^KHAKOH cpeAe MS, 3aTeM ruiorHOcrb cycnemHH aoboahjih ao OII600 paBHOH 1. 
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Ta6mma 2. Cpe«a LB jsjin KyjibTKB up ob elhhh arpo6aKrepHH. 



KoMnoHeirr 


KoHHempanHH 


HarpHH xjiopiw 


lOr/ji 


Baicro TpmrroH 


lOr/ji 


/IpO^OKeBOH 3KCTpaKT 


5 r/ji 


pH 


7,5 



10 C6op h nonroroBKa jmcxbeB. 

C MaTOHHBDC paCTCHHH, npHTOTOBJlCHHbDC OIIHCaHHblM Bblffle OTOC060M, 

Henoq>eflCTBeHHO nepeA nocraHOBKofi reHerHnecKofi TpaHC(J)opMaixHH cpe3ajiw 
MOJiOAbie TpexjracTHHKH, nojmocTbio pa3BepHyBinnecH. Pa3Mep oTAejibHoro jracroBoro 
A HCKa b kedkaom TpexjiHCTHmce BapbwpoBaji b npeflejiax 10-15 mm (no HanpaBJieHHio 
15 i^eHrpajibHOH hchjikh). ^ToSbi yMeHbinnTb ycbixaHHe jracrbeB b npouecce 
nocjieAyiomHx onepauHH, hx coAepaeaT b 3aKpbrrbix naimeax IlerpH c He6ojibinnM 
KOJinnecTBOM (20 mji) hchakoh cpeAbi MS. JIhctbh c pacreHHH cpeaaiOT He name Asyx 
pa3 b MecHU. MaTOHHbie pacreHHH ao h nocjie c6opa jiHcrbeB KyjibTHBHpyiOT b 
OAHHaKOBbix ycjiOBHKx, npH 16 nacoBOM CBeroBOM AHe. 

20 npgrOTOBKa. HHOKVJIHUHH H KOKVJIbTHBaU Hfl 3KCIUiaHTQB. 

Cpe3aHHbie TpexjracTHHKH pa3flejiHK)T Ha OTAejibHbie jracroBbie ahckh, KOTOpbie b 
cbok) onepeAb pa3pe3aK)T CKajibneneM Ha SKCiuiairrbi pa3JiHHHbiMH cnoco6aMH. 

VcQBepmeHCTBOBaHHbifi cnoco6 nonroTOB im hhokvjimmh h KOKVJibTHBauHH 

3KCIIJiaHTOB. 

25 B npeflJiaraeMOM cnoco6e jracroBbie ahckh pa3pe3aiOT CKajibnejieM Ha Hainice 

IlerpH b npHcyrcTBHH He6ojn>moro KOJimecTBa hchakoh cpeAbi MS. Or KaacAoro 
jiHCTOBoro AHCKa pa3MepoM 10-15 mm no (HanpaBJieHHio ueinpajibHOH echjikh) 
OTpe3aiOT y3Kyio nojiocicy iiihphhoh He 6onee 2 mm h 3aTeM Bbi6pacbiBaKn\ 
OcraBUiyiocH 6ojibinyio nacrb jihctoboto A*icica (sKcruiaHT A-5) Hcnojn>3yK>T b 

30 AaJibHeihneM ajih HHOKyjiHpoBaHHH. 

Ha nepBOM inare 3KcnjiaHTbi A-5 HenocpeACTBeHHO nocjie cpe3KH Kpaa nepeHoenr 
aKKyparao nHHueroM b 6aierepHajibHyio cycneH3mo h 3 aMaHHB aiOT 30 mhh. 3aTeM 
3KcnJiaHTbi A-5 nepeHocOT b HHCTbie HamKH IlerpH c 6yMaacHbiMH <J)HJibTpaMH h 
noAcyniHBaiOT b TeneHHe 5 MHHyr juia yAaJieHH* H36brrKa GaicrepHH, nocjie nero 
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nocjie nero pacKJiaflbiBaicnr b HamKH ITerpH co cpeflofi CC noBepxHOCTb Koropofi 
noicpbrra 6yMaacHbiM 4>HJibTpoM. ^fanncH 3aMaTbiBaiOT napa<})njibMOM h HHxy6npyK)T 
b TepMOcraTe b tcmhotc npH TeMneparype 25-28° C b TeneHHe 3 cyroK. 

3aTCM 3KcruiaHTbi A- 5 nepeHOCOT b craieaH c hch#koh cpeffofi MS, b TeneHHe 3-5 
5 MHHyT hhtchchbho nepeMeniHBaiOT ajih yflajieHHH H36brnca 6aicrepHH. OrMbrrbie 
3KCiuiaHTbi nepeHOCOT b nainKH ELerpH c He6ojn>mHM kojihhcctbom echakoh cpe^bi 
MS. Co cropoHBi nepBoro cpe3a or KaacAoro H3 3KCiuiaHT0B A- 5 cicajibnejieM 
cnpe3aiOT nonocKy iuhphhoh okojio 2 mm, <|>opMHpyji 3KCiuiaHTbi nepBofl crajsjm. 
3KcruiaHTbi A-l coSnpaioT b craKaH c jkhakoh cpeaoS MS c AoGaBjieroieM 500 mt/ji 
10 E(e4>oTaKCHMa h hhtchchbho nepeMeniHBaiOT ajih yaajieHHH ocraTKOB arpo6aicrepHH. 
Ilocjie 3Toro 3KCiuiaHTbi A-l pacKJiaflbreaiOT b nainKH IlerpH Ha noBepxHOCTb cpeflbi 
RT TbuibHOH cropoHOH k cpe^e. HaniKH 3aMaTbiBaiOT napa4>HJibMOM h HHKy6HpyK>T b 
TepMOcraTe b tcmhotc npH TeMneparype 23-25° C. 3iccnjiaHTbi A-5 CHOBa 
B03BpamaiOT Ha Ty hkq cpeay CC, rae npeflBapHTejibHO MeronoT 6yMaacHbiH <J)HJibTp. 
15 HainKH 3aMaTbiBaioT napac|>HjibMOM h HHKy6npyK)T b TepMocraTC b TeMHOTe npn 
TeMnepaType 25-28° C b tchchhc cjieaytomnx 3-x cyroK. 

Ha btopom mare 3KcnjiaHTbi A-5 nepeHOCOT b craKaH c hchakoh cpeaoH MS, b 
tchchhc 3-5 MHHyT hhtchchbho nepeMeniHBaiOT ajih yaajieHHH H36brnca 6aicrepHH. 
OTMbrrwe 3KcruiaHTbi nepeHOCHT b naniKH rierpH c He6ojibiiiHM kojikhcctbom 
20 hchjjkoh cpeflbi MS. Co cropOHbi nepBoro cpe3a or sKcnjiairroB A-5 CKajn>nejieM 
OTpe3aioT cjie^yiomyio nojiocKy hihphhoh ot 1 no 2 mm, 4>opMHpyn SKciuiaHTbi 
BTopofi cra^HH. 3KCiuiaHTbi A-2 co6Hpaic>T b craKaH c echakoh cpeflofl MS c 
Ao6aBJieHHeM 500 mt/ji ije4)OTaKCHMa h hhtchchbho nepeMemHBaiOT ajih yaajieHHH 
ocraTKOB arpo6aKrepHH. Ilocne 3Toro 3KcnjiaHTbi A-2 pacioiaflbiBaiOT b nairncM 
25 IlerpH Ha noBepxHOCTb cpe^bi RT Tbun>Hofi cropoHOH k cpe#e. HaiiiKH 3aMan>iBaK)T 
napa4>Hjn>MOM h HHKy6HpyiOT b TepMOcraTe b tcmhotc npn TeMnepaType 23-25° C. 
3KcnjiaHTbi A-5 CHOBa B03Bpamai0T Ha Ty ace cpeay CC, rae npeABapirrejibHO 
MeHHioT 6yMaacHbifi <|)HJibTp. HaniKH 3aMaTbiBaK>T napa<j)HJibMOM h HHKy6npyK>T b 
TepMOCTaTe b TeMHOTe npH TeMnepaType 25-28° C b Teneroie cjieayiomHX 3-x cyroie. 
30 Ha TperbeM mare h nerBepTOM niarax H3 3KcnjiaHTOB A-5 <|>opMHpyK)T 

SKcmiaHTbi Tperben A-3 h nerBepTOH A-4 crajjjm b cooTBercrBHH c npoue£ypoii 
onncaHHOH fljw BTOporo niara. 

Ha naroM mare npOH3BOflflT o6pa6oTKy nocjieAHero SKCiuiaHTa A-5, kotophh 
nepeHOCOT b CTaicaH c hchakoh cpeflofi MS, b TeneHHe 3-5 MHHyT hhtchchbho 
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nepeMemraaiOT ajih yAajieHHH H36brnca GaicrepHH, nocjie 3toix> npoMbmaioT hchakoh 
cpeflofi MS c flo6aBjieHHeM 500 mt/ji ije^oraKCHMa ajih yAaJiemiH ocrancoB 
arpoGaicrepHH. nocjie 3toto sKCiuiaHTbi A- 5 pacKjiaAbraaiOT b HamKH IlerpH Ha 
noBepxHOcrb cpeAbi RT TbuibHofi cropoHofi k cpeAe. HaxnKH 3aMaTbiBaioT 
5 napa4>HjibMOM h HHKy6HpyK>TCH b TepMoaraTe b TeMHore npn TeMnepaiype 23-25° C. 

B KanecTBe KOHTpojn>Horo BapHairra Hcnojn>3yiOT n3BecTHbra cnoco6 
no^roroBKH, HHOKyjwi^im h KOKyjibTHBai^HH SKcmiaHTOB (James et al. 1990 h Nehra 
etal. 1990). 

CeJieKUHH TpaHCreHHOH TKaHH. OT6op TpaHCftOpMaHTOB H 3JIHMMHaTTMST 

10 arpo6aKrepHH . 

3KcruiaHTbi nocjie HHOKyjmjHH h kokyjibthb aiXHH c arpoGaicrepH^MH 
pacKJia^biBaioT b naniKH IlerpH Ha noBepxHOCTb cpe^bi RT, AonojmeHHyio 600 mt/ji 
r*mp o jih3 aTa Ka3eHHa, 500 mt/ji ue<j)OTOKCHMa h 50 mt/ji KaHaMmmHa. HamKH 
3aMan>iBaiOT napa(f)HJibMOM h uracySHpyioT b TepMOcraTe b TeMHOTe npH 

15 TeMnepaType 23-25° C. E[e(J)OTOKCHM Hcnojib3yiOT ajih 3JiHMHHamiH ocraTKOB 
arpoSaicrepHfi Ha SKcmiaHrax. Ero KomjeHTpaitfno mMeumor b TeneHHe naccaaceS: c 
Ka^biM MecHHHbiM naccaaceM, ypOBeHb CHHacaiOT Ha 100 mt/ji or HcxoAHbix 500 
mt/ji flo KOHenHbix 0 mt/ji. KaHaMHimH Bbicrynaer b pojra cejieKTHBHoro areirra, 
nocKOjibicy b BeKTOpHbix KOHcrpyicmiHx b KanecTBe cejieicraBHoro MapKepa 

20 HcnoJn>3yeTCH reH HeoMHWH4>oc<J)OTpaHc4)epa3bi nptIL Pa6onaH kohijchtp aijHH 
KaHaMHmraa, AOcraTOHHaa ajih noAaBJieHHH pocra HerpaHcreHHofi TKaHH 36mjihhhkh 
ca^OBOH, cocraBJiHer 50 mt/ji. OflHaieo, ajih CTHMyjiaijHH pereHepamm aABeHTHBHbix 
no6eroB, KOHijeirrpaipno KaHaMinjHHa b cpeae chhmoot BABoe nocjie OTAejieroiH 
KanjiycHbix KycoHKOB ot hcxoahoh TKami SKCiuiaHTOB h nepeHOca hx Ha CBeacyio 

25 cpe^y. OrAejieHHe TpaHcreHHoro xajuiyca ot OTMHpaioiAefi TKaHH SKcruiaHTOB 
^BJiaerc^ KjnoneBbiM momchtom npoijecca cejieieijHH h pereHepaijHH 
TpaHc4>opMaHTOB. 34>4>eKTHBHocrb TpaHc<j)opMaijHH 6e3 3toh npoueAypw 
cymecTBeHHO CHH^caerca. 

PereHepamui TpaHc<|)opMaHTOB 36mjihhhkh mokct npoTCKaTb AByMa cnoco6aMH: 

30 HenocpeACTBeHHO H3 kjictok SKCiuiaHTOB h/hjih nepe3 npoMe^cyroHHyio KajuiycHyio 
craAHio. B nepBOM cjiynae TpaHC(|>opMaHTbi noaBjwiOTCH c nepBoro no Bropofi Mean* 
ceneioxHH. PereHepauna nepe3 KajuiycHyio craAHio 3HaHHTejibH0 pacraHyra bo 
BpeMeHH, TpaHc4>opMaHTbi Moryr noHBJurrbca c Tperbero no inecrofi Mecnu 
KyjibTHBHp oBaniiH Ha cejieKTHBHOH cpeAe. 
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MyjIbTHTUIUKaHHH TpaHC^OpMaHTOB . 

PereHepHpoBaBinHe no6ern orrjsfijuaor ot hcxoahoh tkslhh SKCiuiaHTOB h 
nepeHoarr pjm MyjibTHiuiHicauHH Ha cpeAy M (Ta6jmija 1), AonojiHeHHyio 0,1 mt/ji 
TJp h 25 mt/ji KaHaMHimHa. Ilocjie MecHHHoro nacca^ca pa3MHoaareuiHec5i no6era 

5 uejiMMH KjiacrepaMH nepeHOwrr Ha cpe^y ER rjix cTHMyjimjHH 3JiOHraipm no6eroB. 
Ilocjie 4-5 HeA^JiB noApocmwe no6era oraejuooT Apyr ot Apyra h paccaacHBaiOT 
pa3AejibHo Ha cbokch cpe#e toto Ece cocraBa jjjix cTHMyjwi^HH yicopeHeHHH. 
YKopeHeHHe npoTeKaer b TeneHHe 4-6 Heaejib. YKopeHeaHbie pacTemiH 
Hcnojn>3yK>TCH b AajrbHeifrneM mix aAarrraimH k ycjiobhhm Tenjnmw h 

10 nocjieAyiomero MOJieKyjiapHo-reHerHHecKoro aHajima h GnojiorHHecicoro 
TecrapoBaHHH. 

E. MaTepnajibi h cnoco6bi Hcnojib3yeMbie mm aHajrasa cbohctb TpaHcreHHoro 
pacreHHH 

BbmejieHne TorajiBHOH pacroTejibHOH ffHK 3cmjihhhkh caaoBOH. 

15 JJjvl 3 KCrp aic^HH reHOMHoft flHK HcnojiB30BajicH pacTHTejibHbifi Marepnaji Kax in 

vitro tbk h in vivo. H3 ycjiOBHH in vitro ajih pacrapaHHH b ^khakom a3crre 6pajiHCb 
ijejiwe no6ern, KyjibTHBHpyeMbie Ha cpeae rjw MyjibTHiuinmutiu. C TemiHHHbix 
pacreHHH cpeaajiHCb MOjioAbie eme He pa3BepHyBinHecH jihctohkh. B o6ohx cjiynaax 
Ha HHCTOTy npenapaTOB CHJibHoe BJiHHHHe OKa3bmajra B03pacr h <|>H3HOJiorHraecKoe 

20 cocroHHHe pacTHTejibHofi ncaHH. Jiflsi cxepHJibHoro MaTepnana onTHMajibHbifi 
B03pacr no6eroB cocraBJiaji 3-4 HeaejiH, a ajih TeiuiHHHoro B03pacr jihctohkob He 
6ojiee 5-6 AHefi. BbiAejieHHe npoBOAHJiocb no MOAH(J)Hi^HpOBaHHOMy HaMH 
npoTOKOJiy. 3a ocHOBy 6panacb MeroAHica Rogers et al. (1994) c npimeHeHHeM 2 X 
CTAB-6y4>epa. 

25 B OTjraHHe ot nporoKOJia Rogers et al. (1994) roMoreHH3HpoBaHHaa ncaHb 

pecycneHAHpyerca b 1 mji npOMbiBOHHoro 6y$epa: 100 mM auerara Kajraa, pH 4.5, 
20 mM 3flTA, 1 % PVP, 1 % 2-M3. IIojiyHeHHaa cycneH3Ha ueHTpH^yrapyerCH 5 
mhh npn 4,5 t.o. HaAOcaAOHHaa ^chakoctb yAajraercH.' OcaAOK CHOBa 
pecycneHAHpyerc^ b 600 mkji 3KCTpaici^HOHHoro CTAB-6y4>epa cjieAyiomero 

30 cocraBa: 100 mM TpHC-HCi, pH 8, 2.5 M NaCl, 20 mM SflTA, 2 % CTAB, 40 mM 2- 
M3. 

IHIP-aHajiH3 TpaHcreHHbix jihhhh. 
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JIhhhh, nojiyneHHwe c noMomwo mo6ofi H3 HcnojiwoBaHHUX BeicropHbix 
KOHcrpyKmiH, aHaJin3npyK)T AByMH napaivm npaHMepoB: Ha BcraBKy cejieKTHBHoro 
MapKepa (nptll) h Ha BcraBKy CMWCJiOBoro (thaull) hjih penopTepHoro reHOB (uidA). 

nUP-aHajiH3 HHTerpauHH pa3JiHHHBix rerepojioniTObix nocjieAOBarejibHOCTeH b 

5 reHOM 36MJIHHHKM CaflOBOH IIpOBOflHT B peaiojHOHHOH CMeCH, KOTOpM COAepEGHT: 67 

mM Tris-HCI, pH 9.0, 16 mM (NIL^SO^ 2 mM MgCI 2 , 0,01% acejianiHa, no 200pM 
Ka^caoro dNTP. KoinjeHTpaijHH npa&vrepoB h nojmMepa3bi, a TaiOKe TCMnepaTypHbra 
peacHM noA6HpaiOT ajih KaacAoro kohkp ctho ro cjiynaa. 

fljiH aMnjiH(J)HKaipiH 4)parMeHTa reHa nptll b peaiapioHHyio cMecb bhocht 

10 npaftMepti ao 0,6 pM kohchhoh KomjeHTpaijHH h 0,05 U/|ol Taq nojiHMepa3bi. 
PeacHM aMiuiH^HKaimH: 5 mhh AeHaTypaijHH npH 94 °C (ropflHim cTapr), 30 c 
AeHarypaiiHH npH 93 °C, o-raoir - 45 c 62 °C, sjioHraimn 45 c 72 °C, i*hkjiob 
aMiuiHcJttiKaijHH 30. CbKHAaeMbifi pa3Mep aMnjra^HUHpyeMoro <i>parMeHTa 742 n.H. 
BcraBKa thaull onpeAejiajiacb npH ycjioBirax no 6ojibineH Hacra cxo>khx c 

15 TaKOBbiMH ajih nptll TOJibKO KOHucHTpai^HK npawMepOB cocraBjiajia 0,9 pM KaacAoro, 
0,1 U/jil nojiHMepa3bi, a TeMnepaiypHbiH peacHM h3mgh6h cjicayioiahm o6pa30M: 
ropOTHfi crrapT 2 mhh 94 °C, AeHaTypauHa 30 c 93 °C, othcht 40 c 63 °C, sjiOHratpia 
35 c 72 °C, 35 uhkjiob aMnjra<f)HKaijHH. 0>KHAaeMbifi pa3Mep aMium^rapipyeMoro 
4>parMeHra 878 HyKjieoraAOB (Schesttbratov et al 2002). 

20 rHCTOXHMHHeCKHH aHaJIH3 GUS-aKTHBHOCTH. 

rHcroxHMHHecKoe onpeAejieHHe aicrHBHocTH GUS npOBOAHjm no cnoco6y 
Jefferson (1987). rncroxHMHHecKoe onpeAejieHHe GUS aicrHBHocTH npoBOAHJm c 
Hcnoxtb30BaHHeM 5-6poM-4-xjiop-3-HHAOJiHJirjiK)KypoHHAa (X-GLUC, Duchefa). JJjw 
OToro pacTHTejibHyio ncaHb noMemajm b 6y$ep 50 mM NaPC>4, pH 7.0, 10 mM 
25 Na2EDTA, 0.1% tphtoh X-100, coAepacamufi 1 mt/ji X-GLUC, HHKy6npoBajiH b 
TeneHHe 6 nacoB npn 37°C. Ilocjie nero HecKOjn>Ko pa3 npoMbraajiH 50% 3TaHOJiOM h 
xpaHHjiH OKpaineHHbie -neaHH npn 4°C b 70% araHOJie. 

OpraHOJienTHHeCKHH aHajiio iuiquqb 3eMJiflHHKH caaoBOH. 
IIjiOAbi jxflH npoBeAeHHH opraHOJienTHHeKoro aHajiH3a co6HpajiH c TpaHcreHHbix 
30 pacreHHii, KyjibTHBHpyeMbix b nojieBbix ycjioBHax Ha cepra^HipipOBaHHOM 
nojraroHe HcnbrraHHH TpaHcreHHbix KyjibTyp Ha TeppHroprai KapaHTHHHoro 
nHTOMHHKa BHHHCriK (r. Opeji). flerycrapoBajiHCb iuioah nepBoro c6opa ypo^caeB 

nepBOrO H BTOporO rOAOB KyjIbTHBHpOB aHHH . ILlOAbl 12 He3aBHCHMbDC TpaHcreHHbix 
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jihhhh h KOHTpoJEbHbix pacrreHHH ouemiBajiH no hx BKycoBbiM KanecrBaM, b nepByK) 
onepeflb cjiaAOCTb. Ciia^ocTb mhkoth oueHHBaJiH no rorra6ajuibHOH cncreMe, hcxoah 
H3 copTOBOH xapaicrepHCTHKH OefiepBepiea, corjiacHO Koropofi Bicyc cpe^necnejibix 
iijioaob nepBoro c6opa He npeBbimaer oixemcH 3,8 - 4,0. 
5 B cbh3h co cnei^4)HHecKHMH CBofiCTBaMH TayMaraHa, 4>opMHpyiomero 

AJinrejibHoe nocjieBKycue, opraHOJienrHnecKHH aHajno npoBOAHJiH nonapHO. JSjix 
3Toro 6pajiHCb iuiOAbi nsyx pa3JiHHHbix pacreHHH h cocraBJiHjracb napw: a) jihhhh c 
SKcnpeccHefi TayMaTHHa - jihhhh 6e3 SKcnpeccHH TayMaraHa; 6) jihhhh c 
3KcnpeccHefi TayMaraHa - HerpaHcreHHoe pacreHHe. 
10 KoM6iiHauHH cocraBJiHjiHCb nporoBOJibHO, c yneroM tojibko AaHHbix o 

npHcyTCTBHH hjih OTCyTCTBHH 6ejnca. Me^y k&kcabim o6pa3i*OM Aerycra-ropbi 
nojiocKajra poTOByio nojiocrb AHCTHJiJiHpOBaHHOH boaoh. ^ToGbi HCKjnoHHTb hjih, no 
KpaimeH Mepe, cHH3HTb bjihhhhc pa3JiHHHH b cnejiocra Ha KoppeicrHOCTb aHajiH3a, 
Ann AerycraijHH Bbi6npajiH iuioam oahoto pa3Mepa h oicpacKH. Bee iijioaob 
15 KOJie6aJiCH ot 10 ao 15 rpaMM. Oahomy AerycraTOpy ajih cpaBHeHHH Ha KaacAyio 
jihhhk) npeAOcraBJiHJiocb no nerbipe aojh>kh, KaacAaa ot pa3Hbix iijioaob. 
fterycraTopbi BbicraBJiHjra He3aBHCHMbie oijerocH, cpeAHHH apH^MerrHHecKan H3 
KOTopbix HBJiHjiacb owhkoh Bicyca ajih AaHHoro o6pa3u,a. 

AHaJIH3 BJIHHHHH 3KCnpeCCHH TaVMaTHHa I I Ha aHTHrpH6HVK) VCTOHHHBOCTb 

20 3 eMJiHHHKH canoBOH k Botrvtis cinerea. 

KyjibTypy 4)HTOnaToreHa Botrytis cinerea bwacjihiot H3 3apaaceHHbix iijioaob 
3eMJiHHHKH caAOBofi copTa OefiepBepK. IloBTopHaH p eHHO Ky jihhhh He3apa^ceHHbix 

IIJIOAOB H JIHCTbeB 3CMJIHHHKH nOATBepAHJia BHpyjieHTHOCTb BblAeJieHHOTO H 

OHHmeHHoro na-roreHa. KyjibTypy naToreHa b ycnoBHHx in vitro noAAepaoiBajiH Ha 
25 KapTO<i>ejibHOH cpeAe PDA, b TeMHore npH 28 C. fljin npnroTOBJieHHH stoh cpeAW 
Hcnojn>30BajiH OTBap onnmeHHoro Kapro(|>ejiH b boaoitpoboahoh boa© (200 r 
KapTO<})ejiH Ha 1 Jimp boabi, BapHTb 30 mhh nocjie 3aKHnaHHn). K crraapy Ao6aBJiHjin 
10 r/ji rjnoK03bi h 20 r/ji GaKTepHOJioraHecKoro arapa. CpeAy aBTOKJiaBHpoBajm npH 
AaBJieHHH b 1 a. npn 120°C b TeneHHH 20 mhh. Ilocjie aBTOKJiasHpoBaHHH k cpeAe 
30 Ao6aBJiHjra rHApojiH3aT Ka3eHHa ao KOHeHHOH KOimeHTpaixHH 300 mt/ji. 

JSjuL npHTOTOBJieHHH cycneH3HH cnop Hcnojib30Bajra KyjibTypy rpn6a b B03pacre 
7-8 Anefi. Ilocjie naccaaca Ha CBeacyio cpeAy H3 cnop b TeneHHH HeAejin pa3BHBaercH 
HOBbifl MHijejiHH h Ha 7-8-oh AeHb HaHHHaerca cnopoHomeHHe. Cnopbi co6npajiH 
crepHJibHbiM mnaTejieM, Koropbifi KaacAbift pa3 npeAsapHrejibHO onojiocKHBaiOT b 
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pacrBope b 25 mM auerara HaTpun (pH 5,2) c 0,5% nnoK03bi h Aereprefrra (2 Kaiura 
Triton X100 Ha 20 mji). IIjic)thocti> cycneH3HH jam Bcex Ghotcctob AOBOAHJiacb ao 
2-3 xlO 6 cnop/MJi. noAcner iuiothocth npoBOAHjiH b KaMepe IopaeBa. 

TpaHcreHHbie pacreHHH, nojiyneHHbie c nOMonjbK) BeicropHofi KOHcrpyicijHH 

5 pBIThau35, aHajmSHpoBajiHCb Ha ycroHHHBOCTb k $HTonaToreHy Botrytis cinerea no 
cnoco6y (Peng et al. 1991) c AonojiHHTejibHbiMH ycoBepmeHCTBOBaHHHMH, KOTopbie 
onncaHbi HH^ce. Marepnaji ajw TecrnpOBaHHH 6pajra c TemnraHbix pacreHHH 
B03pacroM He 6ojiee 4-6 MeouieB. IlepeA HHOKyjumneH jmcrbn cjieraa 
noOT^JiHBajiHCb npH komhethoh TeMnepaType. HHOKyjiHixmo npoBOAHJiH nyreM 

10 cManHBarow jracrbeB cycneH3Hefi cnop b TeneHHe 1-2 mhh. HHOKyjrapoBaHHbie 
jiHCTba pacKjia^biBajiH b nauiKH IlerpH Ha BJiaacHbie <J)Hjn>Tpbi h HHKy6npoBajm b 
TeneHHe cyroK b TeMHOTe npH 28°C 3aTeM jiHCTba crepHjm30BajiH b 0,5% pacreope 
ranoxjiopHTa HaTpHH b TeneHHe 2 mhh. CTep h jiHsyio mnii aremr oTMbiBajiH tpjdkam 
100 mji crepHjibHOH AHcrajumpOBaHHOH boah. C JiHCTbeB Hape3ajiH jiHCTOBbie ahckh 

15 npo6KOBbiM CBepjiOM flHaMerrpoM 7 mm. C Kaacaoro TpexjracTHHKa no 10 ahckob. B 
OTJiHHHe ot H3BecTHoro cnocoGa, ahckh paciaiaAbiBajiHCb na yBjiaacHeHHbie 
4>HjibTpbi, a He Ha arapH30BaHHyio cpe#y c Ao6aBKaMH napaKsara h 
xnopaM^eHHKOJia. 

OnbiTHbiii h KOHTpojibHbifi MaTepHaji cpaBHHBancH nonapHO b npe^ejiax oahoh 
20 HamKH IlerpH, hto6w ro6e»caTb bjihhhhh ^jiyieryaLjHfi BJiaacHOcra <J)HjibTpoB h 
B03^yxa BHyrpH KaMepbi. Yace Hape3aHHbie h pa3JiomeHHbie jiHCTOBbie ahckh 
HHKySnpoBajiH npH Tex ace yaiOBHHX, *rro h uejibie jiHCTbH. Ha AecflTbift AeHb 
npoBOAHJiH oijeHicy pa3Bnnw HH^eioxHH Ha ocHOBe Tpex KpHTepHeB: 1) creneHH 
pa3BHTHH noBepxHocTHoro MHuejinn; 2) njioma^H HeKpOTHHecKoro nopaaceHHH 
25 jiHCTOBbix ahckob; 3) creneHH cnopoHonieHHH. IlepBbiH h TperaH KpHTepHH 
oi^eHHBanHCb b 6ajuiax ot 0 «o 5. OreneHb HeKpo3a oueHHBajra b npouewrax 
miomaflH nopa^ceHHofi Hacra AHCica. 

IIojieBbie HcnbrraHHfl TpaHcreHHbix pacreHHH 3 cmji^hhkh canoBpfi c reHOM 
cynepcjianKoro 6ejnca TavMaTHH TL 
30 BojibinaH nacrb TpaHcreHHbix pacreHHH, nojiyneHHbix c noMombio Beicropa 

pBIThau35, 6buia nepe^aHa b KapaHTHHHbift iihtomhhk BHHHCI1K (r. Opeji) jjjih 
Bbica^KH b OTKpbiTbifi rpyHT h npOBeAeHHH nojieBbix HcnbrraHHH. IIpH nocaaice 

TpaHCreHHbDC JIHHHH H KOHTpOJIbHbDC paCTeHHH npOBOAHJIH paHAOMH3aHHK). 

PacreHHK, npeAHa3HaneHHbie aji* nocaAKH (5-10 j\nn orAejibHofi jihhhh) 
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pacnpeaejiHJin Ha Tpn rpyimbi, KaaeayK) H3 Koropwx BbicaaeHBajiH b pa3Hbix Mecrax 
cepTH^mpipOBaHHoro ynacTKa. 

Ot Ka^Kfloro MaTOHHoro pacreHHH yicopeHHjiH no Herwpe hobwx po3CTKH ot 
c4)opMHpoBaBinHxc>i ycoB. OcrajibHbie yew perynnpHO yaajinjiH, HTo6bi He 

5 3arymajiacb nocaaica. Efepefl HananoM ijBereHHH ynacTOK HaKpbiBajica 3amirrHbiM 
MaTepnajiOM, ajih npefloropameiaiH pacnpocTpaHeHHH nbun>qw TpaHcreHHbix 
pacreHHH. Ha# Ka^c^biM H3 Tpex paflOB coopy>KajiH OT^ejibHoe noKpbrrae bbicotoh 
okojio 60 cm. Ilocjie c6opa nepBoro ypo^can iuioaob npoBOAHJiH orjeracy 
BereraniBHOH h penpoflyKTHBHoft aKTHBHocrefl BbicaaceHHbix pacreHHH. Y xaamoro 

10 MaTOHHoro pacreHHH noACHHTbiBaxra ko jihhcctb o p03eroK b Kycre, hhcjio 
rpseroHOcoB, a TaioKe cpe^HioK) Bbicoiy Kycra. Hepe3 uecw, nocjie c6opa Broporo 
ypoacaa iuioam nepBoro h BToporo c6opos Hcnojib30BajiH aHamoa 3KcnpeccHH 
TayMaTHHa cnocoSoM Western-GjiOTraHra, a Tarace ajih opraHOJierroiHecKOH oueHKH 
bjihhhhh reTepojiorHHHoro 6ejnca Ha Bieyc njiOAOB. 

15 

IIpHMepbi 

IIpHMep 1. BjmgHHe no-CTajHHHO h KOKVJibTHBaiiHH c Agrobacterium tumefaciens 
Ha nacTOTV HeKpo3a b ncaHHX siccnjiaHTOB 3Cmjihhhkh canoBofi copTa OenepBepK . 

HacroTa HeKp03a 3KcnjiaHTOB ouceHHBajiacb BH3yajibHo nocjie 15 flHeft 
20 KyjibTHBHpoBaHHK Ha cejieKTHBHofi cpeae. CpaBHHBajm p acTHre jn>HbiH MaTepnaji, 
TpaHC^opMHpyeMbifi no craHflapraoMy h ycoBepmeHCTBOBaHHOMy cnoco6aM. H3 
nojiyneHHbix flaHHbix mo>kho caejiaTb bmboa, hto ycoBepmeHCTBOBaHne craflHH 

HHOKyJIHUHH H KOKyjIbTHBaiJHH nOJlO^KHTCJIbHO CKa3bIBaeTCH Ha BbDKHBaHHH 

3KcnjiaHTOB h npeaoTBpameHHH pa3BHTHa HeKpoTHnecKHx peaicm*H b Mecrax 
25 nopaHeHHH. #£HHbie no cpeflHeii nacroTe HeKp03a sKcnjiamro b TpaHC<i>opMHpyeMbix 
no ycoBepmeHCTBOBaHHOMy (A)- 16,6% h H3BecTHOMy (E) - 54,8 % cnoco6aM, 
noKa3biBaiOT, hto HeKpo3 TKaHen chh^kch noHTH b 3,5 pa3a. #aHHbie npeacTaBjieHbi 
Ha <3>ht 3. 

IIpHMep 2. BjiHHHHe no-cramrimofi kq KVJibTHB aiiHH c Agrobacterium tume faciens 
30 Ha TpaH3HeHTHVK) GUS-3KcnpeccHio b TKaHgx 3KcnjiaHTQB 3eMJigHHKH canoBOH copTa 
<freiiepBepK. 

IIpH reHerHHecKofi TpaHc4>opMaimH c Hcnojn&oBaHHeM Agrobacterium 
tumefaciens T-JIJJK c Heo6xoflHMbiMH rerepojiorenmbiMH nocjieAOBarejibHocrHMH 
nepeHOCHTCH b pacrHTejibHbie KJiencH npeHMymecrBeHHo b ynacrccax nopaHeHHH, r^e 
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o6ecneHHBaenrcH npxMOH KOHraier 6aKTepmi c noBpeag^eHHtnviH KjiencaMH. JJjw 
oi^eHKH 3(|)4)eKTHBHocTH npeAJiaraeMoro cnocoGa npOBOAHjica rHcroxHMHHeciora 
aHanH3 GUS-aicraBHOCTH b tkrhhx SKciuiaHTOB no OKOHHaHHio nepnoAa 
KOKyjn>THBauHH. TaKofi aHajiH3 no3BOJwer oijeHHTb nacroTy nepeHOca h SKcnpeccHH 

5 peKOM6nHaHTHbix reHOB b cx)craBe T-flHK m 6aierepHH b pacraTejibHbie kjictkh. 
PacTHTejitHbifi MaTepnaji ajih aHajnoa OT6HpaK)T no HcreHerono 3-x cyrOHHoro 
nepHo^a ko Ky jibthb aip-noo , cpa3y nee nocjie otmmbkh SKCiuiaHTOB ot 6aicrepHH. 
rHcroxHMKHecKoe OKpainHBEHHe 3KcruiaHTOB npoBOAHT b TeneHHe 7 nacoB npH 37°C 
b pacTBope X-Gluc win racTOXHMHHecKoro aHajiH3a GUS-aKTHBHocra Pe3yjn>TaTbi 

10 aH&jiH3a npHBe^eHbi Ha Our. 4. 

IIpuMep 3. BjiHKHHe no-cranHHHOH KOKVjibTHBaimH c Agrobacterium 
tumefaciens Ha nacroTv foopMHppBaHHfl ycroHHHBbix k KaHaMmraHv ncaHefi (Km+) 
Ha HCxonHbix 3KCiuiaHrax 36mji%hhkh canoBoft copTa OeiiepBepK. 

IIpM nocneAyfomeM KyjibTHBHpOBaHHH (nocjie hx no-crajmfiHOH ko Ky jibthb aijHH 

15 c arpo6aicrepn«MH) Ha cpe^e RT, AonojiHeHHOH ije<J)OTaKCHMOM 500 mt/ji, h 
KaHaMHitHHOM 50 Mr/ji, b TeneHHe nepBbix AByx MecaHHbix nacca^ceft Ha SKCiuiaHTax 

npOHCXOflHT (|)OpMIipOBaHHe np^MblX TpaHC^OpMaHTOB H HeopraHH30BaHHfeIX 

KajuiycHbix rpynn. Km+ TKaHH (pereHepairrbi h KajuiycHbie rpynnbi) <f>opMHpyerca 
npeHMymecrrBeHHO no ynacrKaM nopaHeHH*. 

20 K KOHuy BToporo naccaaca npoBOAHJica noAcner aojih SKcnjiairroB Ha Koropbix 

4>opMHpoBajiacb TpaHcreHHaa TKaHb. Ot craAHH A-l ao A-4 Ha6jnoAaerca 
craGnjibHoe B03pacraHHe Macro™ (J) op MHp ob aHHH Km+ TKaHefi. IIo-BHAHMOMy, 3to 
CBJGaHO, BO-nepBbix, c yMeHbineHHeM hhtchchbhocth Heicp othhcckhx peaiojHH b 
OTBer Ha nopaHeroie h nocjieAyiomyio ko Ky jibthb amno b arpo 6aicrep hhmh, bo- 

25 BTOpbix, c B03M03KHbiM noBbiineHHCM Mop(|)oreHHoro noTCHi^iajia. Ha craAHH A-4 
3a(J)HKCHpoBaHa MaKCHMajibHan aojih 3KcmiaHTOB c<J)opMHpoBaBinHx TpaHcreHHbie 
TKaHH (89,5 %, cm Oht. 5). CraoKeHHe aojih SKcnjiatrroB c(J)opMHpOBaBmHX 
TpaHcreHHbie TKaHH b rpynne A-5 (54,9 %) o6bscHJieTCfl TeM, hto Ha iihtoh craAHH 
yace CHHMcaercH kojihhcctbo pacraTejibHbix KjieroK KOMnereHTHbix ajih reHerHHecKOH 

30 TpaHc4>opMauHH. B KompojibHOH rpynne B TpaHcreHHaa TKaHb (J)opMHpOBajiHCb Ha 
27,1 % 3KCiuiaHTOB, hto xoponio KoppejrapyeT c BbicoKOH nacroTOH HeKpo3a (54,8 %, 
cm IIpHMep 1). 
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IIpuMep 4. BjiHHHue no-CT a.r^wHO H ko kv jibthb arani c Agrobacterium tumefaciens 
Ha qacroTV pereHepanHH TpaHcreHHbix noSeroB 3eMJigmncH canoBOH copTa 
OeiiepBepK. 

"^acroTa pereHepanHH TpaHcreHHbix no6eroB flBJiaercji o^hhm h3 ochobhbix 
5 noKa3aTejiefi s^ckthbhocth cnoco6a reHerHnecKOH TpaHofcopMamiH. OHa 
CKjiaAbiBaercH H3 3$4 )eKTHBHOCTe ® OTAejn>Hbix 3TanoB, HaHUHaa c noflroroBKH 
3KcnjiaHTOB h 3aKaHHHBaH cocraBOM cpeflbi cejieKicHH h pereHepai^HH 

TpaHC(J)OpMaHTOB, H OTp3JKaeT HHCJIO CTa6HJIbHbDC He3aBHCHMbIX TpaHc4>OpMaHTOB 

npn nepecnere Ha HcxoAHoe hhcjio HHOKyjiHp ob aHHbix 3KcmiaHTOB. 

10 OGmee hhcjio TpaHafcopMairroB noACH*rn>iBaJiocb nocjie nerbipex MecanHbix 

nacca^cefi Ha cpe«e RT h oahoto nacca^ca Ha cpe«e M, AonojmeHHOH i^e^oTaKCHMOM 
h KaHaMHUHHOM. JJaiiHbie npHBOA^rcH Ha Oht. 6. Kb AnarpaMMbi bhaho, hto ot 
rpynnbi A-l ao A-4 3(})(J)eKTHBHocrrb TpaHc4>opMauHH iuiaBHO B03pacraer, a 3aTeM 
npn nepexoAe k A-5 He3HaHHTejibH0 yMeHbinaercn. IIocjieAHee, CKopee Bcero, 

15 CBH3aHo co CHroKeHHeM nacroTbi TpaH3HCHTHoft GUS 3KcnpeccnH b stoh rpynne, HTO 
b cbok) onepeAb CHH^caeT nacTOTy $op MH P OBaHHH TpaHcreHHbix TKaHefl. JJpyran 
B03MO^cHan npHHHHa - cHHDKeroie MOp<J>oreHHoro norcHimajia npn AJiHTejibHOM 
KyjibTHBHp OBaHHH Ha 6e3ropMOHajn>HOH cpeAe CC. OAHaKO noKa3aTejn> b jik)6om 
cjiynae Bbnne, hcm b KOHTpoJibHofi rpynne B. CpeAHHH noKa3aTejib rjix rpynn A-l - 

20 A-5 cocraBJiaer 1,72 %, hto nomn b Asa pa3a Bbnne KOHTponbHoro BapHawra. TaKHM 
o6pa30M, no-CTaAHimaH ko Ky jikthb ai^HH SKcnjiaHTOB noBbimaer nacroTy 
pereHepauHH TpaHcreHHbix no6eroB. 

IIpHMep 5. BjiHHHHe no-CTajHHHQH KOKVJibTHBauHH c Agrobacterium tumefaciens 
Ha cooTHomeHHe npKMbix TpaHcftopMaHTOB h TpaHcj)opMaHTOB nojiVHeHHbix nepe3 

25 KajuivcHVK) crajiHK), 

H3BeCTHO, HTO COOTHOIHCHHe IipHMblX TpaHCtfropMaHTOB H TpaHC^OpMaHTOB 

nojiyneHHbix nepe3 KajuiycHyio craAHio 3aBHCHT rjiaBHbiM o6pa30M ot 
reHoranHHecKHx oco6eHHOcrefi pacTeHna (Marcotrigiano et al. 1987; Sutter et al. 
1997; Morozova, 2002). Pa3pa6oTaHHbifi MeroA reHerHHecKofi TpaHafropMaimH 

30 3CMJIHHHKH CaAOBOH C MOAH(f>HipipOBaHHbIM npOTOKOJIOM nOATOTOBKH, HHOKyHHUjHH H 

ko Ky jibTHB auHH sKcnjiairroB xapaKrepH3yercH 6ojiee bmcokoh AOJiefi npnMbix 
TpaHC^opMaHTOB (Ta6jrai^a 3). 
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Ta6jnma 3. Bjnunrae no-cra^HHHOH KOicyjibTHB aijHH c Agrobacterium 
tumefaciens Ha cooraomeHHe npHMMx TpaHc<J)opMaHTOB h TpaHC<J)OpMaHTOB 
nojiyneHHbix nepe3 KaruiycHyio CTa^mo. 



IIpOTOKOJl 


CopT 


Hacrcnra 
TpaHC^opMamm 
% 


AOJIH npXMbK 

TpaHc4>opMaHix>B, 

% 


no 

ycoBepraeHCTBOBaHHOMy 
cnoco6y nocraHHHHofi 

KOKyjEbTHBaHHH (A) 


OefiepBepx 


3,7 


87,5 


Selekta 


8,9 


93,8 


IIo H3BecTHOMy cnoco6y 
(James et al (1990) h Nehra 
et al (1990) (B) 


OefiepBepK 


1,0 


28,3 


Selekta 


1,8 


42,0 
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15 IIpuMep 6. flaHHbie nUJP aHajuoa TpaHcrerabix pacreHHH 3cmjihhhkh canoBOH 

copTa OegepBepK. nojiyqeHHbix c noMoinbio 6nHapHoro Beicropa pBIThau35. 

Schestibratov et al. (2002) Hcnojib3ya ycoBepineHCTBOBaHHbra cnoco6 
reHCTHnecKOH TpaHc4>opMai^HH noJiyHHjiH TpaHcreHHbie pacreHHH 3cmjmhhkh 
caflOBOH c reHOM TayMaraHa. C uejibio H3yneHHH BcrpaHBaHHH T-^HK b reHOM 

20 KaHaMHUHH-pe3HcreHTHbix jihhhh, nojiyneHHbix b pe3yjibTaTe reHerirqecKHx 
TpaHc4>opMai;HH nocpeACTBOM 6HHapHoro Beicropa pBIThau35 npoBOAHJicn IIIJP- 
aHajim o6pa3UiOB TOTajibHofi JJfiK. IIocKOJibKy AaHHbifi Beicrop o6ecnenHBaer 
nepeHOC b HAepHbifi reHOM AByx reHOB nptll h thaull, HHTpOAyKijHH T-JSfJK 
aHajiH3HpoBajiacb oTAejibHo no KaaeAOH nocjieAOBaTejibHocrH. 

25 Bee 23 He3aBHCHMbie TpaHcreHHbie jihhhh nojiyneHbi npH nosTaimoH cejieicijHH 

Ha KaHaMHUHHe KomjeHTpatmeH 50 h 25 mt/ji cootb ercrBeHHO b nepBOM h 
nocjieAyiomHX naccaaeax. B nocjieAyiomeM nojiyneHHbie pereHepaHTbi yKOperajracb 
Ha cpeAe c 25 Mr/ji KaHaMHijHHa. IHJP-aHajin3 o6pa3ijOB TOTanbHOH flHK Ha 
npeAMer npHcyrcTBHa <|>parMeHTa B 742 n.o. reHa nptll noica3aJi, hto Bee jihhhh 

30 coAepacaT reHOMHyio BcraBKy H3ynaeMOH nocjieAOBaTejn>HocrH. Pe3yju>TaTbi imP- 
aHajiH3a npeAcraBjieHbi b Ta6jnme 4. 

AHajiH3 Tex ^ce o6pa3ijoB TorajibHOH flHK c Hcnojn>30BaHHeM napw npafiMepoB 
k nocjieAOBaTejibHocrH reHa thaull BbiHBHji, hto He Bee nptfJ-nojioacHTejibHbie jihhhh 
coAep»caT BcraBKy reHa TayManiHa EL nUP-aHajins nonasaji, hto 
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aMmra^HUHpyeMbiii <J>parMeHT pasMepoM 878 n.o. npncyrcTBOBan b 18 m 23 
aHanTOHpyeMbK o6pa3HOB. TpaHcreHHbie jihhhh Kjioh 6, Kjioh 9, Kjioh 13, Kjioh 17 
h Kjioh 20, HecMorpH Ha npHcyrcTBHe <J>yHKUHOHHpyiomeH bct3bkh reHa nptH He 
conepacajiH nocjieflOBarejibHOCTb TayMaTHHa H. PeayjibxaTbi nUP-anajiHsa 
npencraBJieHbi b Ta6jiHU.e 4. 

TT pHMep 7. Tfombie Wegtarn-hlot aHajuoa TpaHcreHHMX nacreHHH 3eMJigHHKH 
r,nn,nfi co pra QeitepBepn noj rv^eHm,ix c nOMOigbio finwapHoro BCKropa 
pBIThau35. 

OyHKHHOHajibHOCTfa HHTpo AyiiHpoB shhoh SKcnpeccnpyioineH Kaccexw 35S- 
thaumatin-3'nos aHajmsHpoBajiacb chocodom Westem-6jioTraHra. HMMyHOflereKinw 
6ejiKa b BereraTHBHBix ncaHHx (jihctwix) noicaaajia, hto sKcnpeccHpyiomaa Kaccera 
^yHKUHOHHpyer h 6ejiOK CHHKSHpyerca b 15 ro 18 fWZ-nojiojKHrejibHbix 
HeSHBHCHMblX JIHHHH. B TpaHCreHHbK jihhhjk Kjioh 2, Kjioh 4 H Kjioh 12 TayMaxHH 
He 3KcnpeccHpyerca. IIphhhhoh, o6T>flCHjnomeH stot (paicr, Moxcer 6brrb fle^eKTHaa 
15 BcraBKa Kaccerbi 35S-thaumatin-3 'nos hjih SHjioreHHaH cynpecciw roMOJioriraHbiMH 
nocjieflOBaTejibHOcraMH. B jiHCTbJK HenpaHcreHHbix pacreHHH, Tanace kkhb jihhhhx 
Kjioh 6, Kjioh 9, Kjioh 13, Kjioh 17 h Kjioh 20 6e3 BcraBKH 35S-thaumatin-3'nos 
npHcyrcTBHe TayMaTHHa H He o6Hapy»ceHO. CBOflHbie pesyjibTaTbi npoBeaeHHoro 
Western-6jiOTraHr aHajnoa b jniCTbsx TpaHCreHHbK jihhhh iiphboahtch b Ta6jnme 4. 

HMMyHOJiorHHecKHH aHajiH3 3KcnpeccHH TayMaTHHa b iuiowk TpaHcreHHbix 
jihhhh Taicace nojijBepflHji npHcyTCTBHe 6ejnca (Ta6juma 4.). flaHHbie KoppejinpyioT 
c SKcnpeccHeii TayMaTHHa b jmcTbHX. 

TTpuMe p 8. naHHbie opraHonemwiecKo m aHajmsa iutottob scmjihhhkh caffQBOH 

copTa <&eHepBepK, 

25 flerycramiH npoBOflHjracb Ha ypo*a*x scmjijihhkh caaoBoii 3a flsa ro«a 

KyjibTHBHpoBaHHa Ha nojiHTOHe HcnbrraHHii reHeniHecKH ycoBepmeHCTBOBaHHbix 
pacreHHH (BHHHCITK, r. Opeji). Pe3yju>TaTbi aerycrauHH nepBoro roaa npHBefleHbi 
b Ta6jnme 5. OrpaHnneHHoe KOJiHHecTBO htoh ypoacaa nepBoro ro«a He no3BOJiHjio 
npoBecTH opraHOJienTHHecKHH aHajiH3 craTHCTHHecKH aocroBepHO, oflHaKO cpeflHHe 
6ajuibi oHeHHBaiomHe cjiaflocrb iuiohob, nojrrBepacflaioT H3MeHeHHe BKycoBbK 
KanecTB ruionOB y pwa TpaHCreHHbK jihhhh. Cjiaaocrb mhkoth oueHHBaJiacb no 
nflTH6ajuibHOH CHcreMe, hcxoah H3 coproBOH xapaicrepHCTHKH OefiepBepKa, 
corjiacHO KOTOpofl BKyc cpeflHecnejibK njioflOB nepBoro c6opa oueHHBaeTca b 
cpeflHeM Ha 4 6ajuia. 
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Ta6jraua 4. Pe3ynKrarhi IH]P h Westem-6jiOTTHHr aHajirooB 
TpaHcreHHbix jihhhh 3eMJWHHKH ca^OBOH (kjiohbi 1-23) h copTa 

<I>eiiepBepK. 



5 
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Tun 

paCTCHHH 


rnrp 

aHajiro Ha reH 
nptll 


imp 

aHajnc Ha 
reH than II 


HMMVHOflereKUHH 
TayManiHa b 

JIHCTbHX 


HMMyHO- 

AereKUHH 
TayMaraHa b 
mioaax 


Kjioh 1 


+ 


+ 


+ 


+ 


Kjioh2 


+ 




- 


- 


Kjioh 3 




+ 


+ 


+ 


Khoh4 


+ 




- 


■ 


Kjioh 5 


+ 






+ 


Kjioh 6 


+ 


- 


- 


• 


Kjioh 7 


+ 


+ 


+ 


+ 


Kjioh 8 


+ 






+ 


Kjioh 9 


+ 


- 


- 


- 


Kjioh 10 


+ 


+ 


+ 


+ 


Kjioh 11 


+ 


+ 


+ 


+ 


Kjioh 12 


+ 




- 


- 


I Kjioh 13 


+ 


- 


- 


- 


Kjioh 14 


+ 


+ 






Kjioh 15 






+ 


+ 


Kjioh 16 


+ 


+ 


+ 


+ 


Kjioh 17 


+ 


- 




■ 


Kjioh 18 




+ 


+ 


+ 


Kjioh 19 


+ 


+ 




+ 


Kjioh 20 


+ 








Kjioh 21 


+ 


+ 




+ 


Kjioh 22 






+ 


+ 


Kjioh 23 


+ 




+ 


+ 


<PeftepBepic 
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Ta6jnma 5. OpraHOJieirraHecKHH aHarao cjiaflocra ruioflOB 3CMJihhhkh 
caAOBOH ypoacan nepBoro ro^a. 





^erycraiiHH 1 


flerycraiiHH 2 


Aery 


CTailHH 3 


5 


Tun 


CpeflHHH 


Tun 


CpeoHHH 


Tnn 


CpeflHHH 




pacreHHH 


6ajui 


pacreHHH 


6ajui 


pacreHHH 


6 aim 




Kjioh3 


4,1 


Kjioh 1 


4,0 


Kjioh 3 


4,0 




Kjioh 12 


3,9 


Kjioh 17 


3,8 


Kjioh 6 


3,8 




Kjioh 11 


4,0 


Kjioh 16 


4,0 


Kjioh 7 


4,0 


10 


Kjioh 13 


4,0 


OeiiepBepK 


3,9 


Kjioh 13 


4,0 




Kjioh 22 


4,2 


Kjioh 21 


4,0 


Kjioh 8 


3,9 




<E»eftepBepK 


1 4,0 


Kjioh 12 


3,9 


Kjioh 12 


1 3,9 
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IIonapHoe cpaimeHHe cjiaflocTH nroa c aKcnpeccHefi TayMarHHa c 
KOHTpojibHbiMH njiOflaMH noKa3ajio, hto bo Bcex cjiynaHX ohchkh onbiTHbix 
o6pa3HOB jihoo npeBbiuiaiOT KOHTpojn»Hbie (6 H3 9 nap), jih6o paBHbi hm (3 m 9nap). 
MaKCHMajibHoe npeBbnneiiHe cjiaflocra njio«OB c 3KcnpeccHefi TayMarHHa paBHHercH 
0,2 6ajma. Taican pa3HHna 3a$HKCHpoBaHa b nerbipex napax: Kjioh 3/Kjioh 12; Kjioh 
22/<E>efiepBepK; Kjioh 1/Kjioh 17; Kjioh 3/Kjioh 6. B flByx cjiynanx pasHHua 
paBHHjiacb 0,1 6ajuia: Kjioh 16/OefiepBepic; Kjioh 21/Kjioh 12. YHHTbiBaH, bo- 
nepBbix, hto win copTa OefiepBepK oueHica Bicyca strop, Bbinie 4 6ajuiOB He 
xapaicrepHa, a BO-BTopbix, MaKCHMajibHan oueHica, Hcnojib3yeMaH b cejieKUHOHHofi 
npaKTHxe paBHa 4,5, cpeflHHft 6arui 4,2 no BKycy wih KiiOHa 22 cymecxBeHHO 
npeBbiinaer opHTHHajibHbie copTOBbie xapaicrepHCTHKH. 

ypojKail BToporo ro«a oKa3ancH 6ojiee o6HJibHbiM h no3BOJiHJi npoBecra 
craTHCTHHecKH flocTOBepHbiH opraHOJienTHHecKHH aHajiH3 imohob, AaHHbie 
npHBOflsrrcH b Taojnme 6. 

JJpe flerycTauHH BToporo rofla noKa3ajiH flocroBepHoe OTJnmne iihth jihhhh c 
SKcnpeccneH TayMarHHa inecra Bbi6paHHbix ot KOHTpojibHbix HerpaHcreHHbix 
pacreHHH h jihhhh 6e3 3KcnpeccHH TayMarHHa, 3a HCKjnoHemieM napw 3/13. OneHKH 
flerycTanHH BToporo roaa b cpe«HeM Ha 0,2 6ajuia npeBbnnaioT TaxoBbie flerycranHH 
nepBoro rofla. 3to mohcct 6brrb o6ycJiOBJieHO SoJiee 6jiaronpHHTHbiMH noroflHbiMH 
ycjioBHHMH, cnoco6cTByiomHMH HaKonjieHHK) caxapoB. 
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TaGmnja 6. OpraHOJieirraMecKHH aHajno cjiaflocro iuioaob TpaHcreHHOH 
36mjihhhkh caflOBOH ypoMcaa BToporo ro«a h copra OefiepBepK. 



JJerycramra 1 


flerycrauHH 2 


Tim pacreHHH 


CpeflHHM 6ajui 


Tnn pacreHHH 


CpeflHufi 6ajui 


Kjioh 3 


4±0,03 


Kjioh 16 


4,2±0,03 


Kjioh 12 


4+0,09 


OefiepBepK 


4,1±0,02 


Kjioh 1 


4,5+0,03 


Kjioh 22 


4,4±0,02 


Kjioh 13 


4,1±0,04 


<3>eftepBepK 


4,2+0,12 


Kjioh 8 


4,3+0,09 


Kjioh 21 


4,3+0,07 


Kjioh 6 


4±0,12 


Kjioh 6 


4,1+0,05 



npHMep 9. BjmgHHe 3KcnpeccHH TavMaTHHa II Ha ycroftroBOCTb TpaHcreHHbix 
jihhhh 3eMJiHHHKH caflogojl copTa ffieitepBepic k Botrytis cinerea. 

OcHOBbiBaacb Ha pe3yjibTaTax III]P-aHajiH3a h Western-6jiOTTHHra, H3 
nojiyneHHbix ycoBepmeHCTBOBaHHbiM cnoco6oM TpaHcreHHbix jihhhh 3Cmjihhhkh 
(Schestibratov et al. 2002) 6mjih Bbi6paHbi TpH KjioHa c ypoBHeM siccnpeccHH 
TayMaTHHa He MeHee 0,2 mkt Ha Mr cyMMapHoro Sejixa, a hmchho Kjioh 3, Kjioh 7 h 
Kjioh 8, a TaioKe oahh kjioh 6e3 3KcnpeccHH (Kjioh 17). B KanecrBe OTpHijaTejibHoro 
KOHTpojiH Hcnojib30BajiHCb jiHCTbfl c pacTeHHH AHicoro -rana, jihhhh 6e3 3KCnpeCCHH 
TayMaTHHa (Kjioh 17) h TpaHcreHHOH jihhhh Kjioh GUS, nojiyneHHOH c 

HCnOJIb30BaHHeM BeKTOpHOH KOHCTpyKIJHH pBI121. 

IIpeABapHTejibHbie 3 KcnepHMCHTbi noica3ajiH, hto Ha pe3yjn>TaTbi aHajiH30B 

CHJIbHOe BJIHHHHe OKa3bIBaK)T He TOJIbKO B03paCT paCTHTejIbHOH TKaHH H COCTOHHHC 

HHOKyjnoMa Botrytis cinerea, a Taioice ycjiOBHfl, b KOTOpbix HHKy6npyK)TCH 
3apanceHHbie jracroBbie ahckh. B ponH KjnoneBoro 4>aicropa b aaHHOM cjiynae 
BbicnynaeT BJiaacHOCTb KaMepbi h 4>HjibTpoBajibHbix noAJioaceic. 3tot 4)aicrop 
OKa3biBaji BJIHHHHe He crojibKO Ha xapaicrep hh^ckuhh, ckojh>ko Ha CKOpocrb 
KOJiOHH3ai^HH jiHCTOBbix ahckob. BH3yajn>HaH oijeHica pa3BHTHH naioreHa 
npoBOflHJiacb nepe3 onpeAejiemibie npoMOKyrKH BpeMeHH, no stoh npHHHHe 
BjiaMCHocrb OKa3biBajia peinaiomee bjihhhhc Ha pe3yjibTaTbi cpaBHeHHH. BH3yajibHaa 
oijemca Heicpo3a, npoBOAHMaa Ha inecrofi AeHb nocjie HHOKyjiHipiH, Aajia cjieAyiomne 
pe3yjn>TaTbi: cpeAHHH ruiomaAb nopaaceraiH cocraBjuuia 27,5±12,9 % ajih KjioHa 
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GUS, Toraa KaK Ha «Hcicax KnoHa 7 Heicpo3Hbie 30hm eme He c<J)opMHpoBajiHCb. 

flaHHbie no 3toh h ffByM ApyraM napaM npHBOjyrrca b TaGjimje 7. 

JtaHHMe no creneHH cnopoHomerora, npHBeaeHHbie b Ta6jnme 10 cmnviajiHCb Ha 

AeBHTbiii jjfiHh nocjie HHOicyjumHH (b OTjiHHue ot AaHHMX no HeKpo3y), nocKOJibKy 
5 KOHHffHo4>opbi (fropMHpyioTCH na mhucjihh c 3aAep^ocoH b HecKOJibKO cyroK nocjie 

noHBJieHHa HeKpoTHnecKHx 30H Ha jmcTOBbix AHCKax. CpeOTHe 6ajuibi 

cnopOHomeHHa HanpHMep juw napbi Kjioh 7/Kjioh GUS cocTaBjiajm 

0,13±0,06/0,47±0,21 ajih onbrraoro h KOHrpojibHoro BapHanroB coorBercTBeHHO. 
TaKHM o6pa30M, flaHHbie no HeKpo3y jiHcroBbix ahckob noflTBepacaaiOT 
10 craTHCTHHecKH flocroBepHbie pa3JiHHHH He TOJibKO BHyipH cpaBHHBaeMbix nap, HO H 

Me^g^y bccmh TpaHcreHHbiMH jihhhxmh c SKcnpeccnefi TayManiHa c oahoh cropoHbi 

H KOHTpOJIbHblMH paCTCHHHMH C flpyTOH. BTOpOH KpHTepHH, HCnOJIb3yeMbIH HaMH 

fljiH oueHKH ycroHHHBOCTH pacTemiH k HH^eiojHH Botrytis cinerea, TaioKe 
noOTBep^cflaer aocTOBepHbie pa3jmHHH BHyrpH cpaBHHBaeMbix nap, npuneM Ha 
15 jiHcroBbix flHCKax pacreHHfi c 3KcnpeccHefi TayMaTHHa cnopOHonieHHe cymecrBeHHO 

HHTH6HpOBaJIOCb. 



TaGjiHua 7. Pe3yjibTaTbi Tecra Ha ycTOHHHBOcrb JiHcroBbix ahckob TpaHcreHHOH 
3CMJIHHHKH caaoBofi h copTa <J>efiepBepK k Botrytis cinerea. 
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Kjioh 


ypOBeHb 

aKKyMyjiHUHH 
TayManaia, 
mkt/mt o6mero 
6ejiKa 


CpeflHHH 

rmomaflb 
HeKpo3a, % 


CpeflHHH 6ajui 
cnopoHoineHHH 


HiweKC 
noBbnneHHH 

yCTOHHHBOCTH 


Kjioh 7 


1.5 


0 


0,13±0,06 


3,6 


Kjioh GUS 


0 


27,5±12,9 


0,47±0,21 




Kjioh 8 


1 


0,7+0,3 


0,07±0,06 


3,0 


OefiepBepK 


0 


5,7±5,5 


0,21±0,11 




Kjioh 3 


0,2 


1±0,8 


0,13+0,06 


2,8 


Kjioh 17 


0 


19,7±6,1 


0,37±0,11 





IIpHMep 10. ffaHHbie nojieBbix Hcm>rraHHH TpaHcreHHbix pacreHHH 
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IIojieBbie HcnbrraHHH TpaHcreHHbix pacreHHH npoBOflHJiH Ha 
cepni<|>HijHpOBaHHOM nojiHTOHe nojieBbix HcnbrraHHH TpaHcreHHbix pacreHHH, 
co3AaHHOM Ha 6a3e KapairrHHHoro nuTOMHHKa BHHHCIIK, r. Open. OijeHKy 
BereraTHBHoS h reHeparHBHofi aKTHBHocreft nojieBbix pacreHHH npOBOAHjra no 

5 HCTbipeM OCHOBHMM KpHTCpHHM! KOHHHeCTBO p03CTOK B KyCTy; CpeflHflH BblCOTa 

Kycra; cpe;mee KOJuraecrBO ixbctohocob; Bee cnejibix htoa nepBoro c6opa. Efocjie 
AByx Jier pocra b ycjiOBHax onepbrroro rpyHTa 6ojibmaH nacrb TpaHcreHHbix jimhhh 
He npOHBiuia HeacejiaTejibHbix (J)eHOTHiiHHecKHx otkjiohchhh (TaGjimja 8). OflHaKo 
HeCKOJIbKO jihhhh (Kjioh 9, Kjioh 14, Kjioh 15, Kjioh 18, Kjioh 19, Kjioh 20, Kjioh 
10 23) no ocHOBHbiM noKa3aTejiHM OTjimaJiHCb ot KOHipojibHbix HerpaHcreHHbix 
pacreHHH h 6ojibmHHCTBa ffpyrnx TpaHcreHHbix pacreHHH 36mjihhhkh. JIhhhh c 

COMaKJIOHaJIbHblMH H3MeHeHH^MH BH3yaJIbHO BbMBJWJIHCb B OCHOBHOM nO BblCOTe 

Kycrra h ypoacaiiHOCTH (Becy cnejibix ktoa nepBoro c6opa). B wrrore, aH&nro 
cooTBercTBHK copTorany noKa3aji, hto 16 TpaHcreHHbix jihhhh H3 23 no ochobhbim 
15 noKa3aTejiHM b ereraTHB ho h h reHeparHBHOH ajcrHBHOcreii cooTBercrByiOT copry 
OefiepBepic. TaKHM o6pa30M, orrrHMH3HpoBaHHbiH cnoco6 reHerHHecicofi 

TpaHC^OpMaUHH 3CMJIHHHKH CaflOBOH, OnHCaHHOTO B AaHHOM H306pereHHH, 

xapaKrepH3yercH 3(J)(J)eKTHBH0CTbK) nojiyneHHH pacreHHH 6e3 coMaiciOHajibHbix 

OTKJIOHeHHH paBHOH npHMepHO 70 %. 

20 

Ta6iiHua 8. Pe3yjibTaTbi nojieBbix HcnbrraHHH TpaHcreHHbix pacreHHH scmjihhhkh 
caflOBOH h copTa O eiiepBepK: oijeHKa BereraraBHOH h reHepaTHBHOH aKTHBHOcreH. 
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Tan 
PacreHHH 


KOJIHHeCTB 

o po3eroK b 
Kycry 


CpeAHJw 

BBICOTO 

Kycra, cm 


CpeAHee 

KOJIHHeCTBO 

HBeroHOcoB 


Bee arofl 
nepBoro 
c6opa, r 


CoMaicjio- 
HajibHbie 

H3MeHeHHH 


Kjioh 1 


2,3±0,3 i 


23,5±4,9 


7,1+3,1 


255±52 




Kjioh 2 


3,7±1,3 


22,5+1,7 


5,8±2 


102±15 




Kjioh 3 


3,2±0,8 


24,7+5,4 


5±2,6 


120+22 




Kjioh 4 


3,5+0,9 


25,5±2,8 


5+0,7 


210+44 




Kjioh 5 


3,4+0,7 


27+8,9 


5,9±2,3 


285+35 




Kjioh 6 


3,9±1,6 


22,2±0,9 


5,3±1,5 


289±56 




Kjioh 7 


3,5±1 


26,2+2,8 


6,5±1,8 


209+36 
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Tim 
PacreHHH 


KojiwqecTB 
o po3eroK b 
Kycry 


CpeflHaa 
Bwcora 
Kycra, cm 


Cpe«Hee 

KOJIHHeCTBO 

HBeroHOcoB 


Bee area 
nepBoro 
c6opa, r 


CoMamio- 
HajibHbie 

H3MeHeHHH 


Kjioh 8 


3,8±1,1 


28,5±12 


5,8+0,4 


159+41 


- 


Kjioh 9 


3,3+1,3 


19,8+1,9 


2,3+1,7 


43+13 


+ 


Kjioh 10 


3,5±0,8 


21,5±3,5 


4,9±0,5 


250±23 


- 


Kjioh 11 


3,3+0,3 


21±3 


4,4+1,7 ; 


198+17 


- 


Kjioh 12 


3,5±0,7 


24,5±1,1 


4,9+2,4 


167+18 


- 


Kjioh 13 


3,2±1,6 


22,3+2,3 


3,3+1,3 


198+23 


- 


Kjioh 14 


2,3+0,9 


6,9+3,1 


1,7+1,2 


0 


+ 


Kjioh 15 


2,5±0,7 


14,3±3,2 


1,8+0,3 


0 


+ 


Kjioh 16 


3,2±1 


22,9±4,2 


3,2+1,1 


302+98 


- 


Kjioh 17 


3,7+0,3 


25,1+1,9 


4,1+1 


277+63 


- 


Kjioh 18 


2,4±1 


10,1+2,5 


2,7+1,5 


78+14 


+ 


Kjioh 19 


2,2±0,3 


15,3±1,1 


2,1+0,4 


35+15 




Kjioh 20 


3,6±0,9 


12,7±0,9 


1,2+1,2 


0 


4- 


Kjioh 21 


3,5±0,5 


24,8±1,3 


6,1+1,4 


319+78 




Kjioh 22 


3,7±1,5 


24,5±2 


4,4+2,1 


288+58 




Kjioh 23 


2,2±0,8 


11,3+2,5 


1,5+0,5 


83+26 


+ 


OefiepBepic 


3,2±0,7 


24,2+2,9 


4,8+1 


266+35 
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IIpHMep 11. BjiHmne no-CTajHHHOH KOKyjibTHBaiiHH c ACTobacterium 
tumefaciens Ha TparaHeHTHyso GUS-3Kcnpeccigo b TKaHflx 3KCiuiaHTOB fl6jiOHH. 

IIpH reHerHHecKoii TpaHc4)opMamm h6jiohh copra Mejib6a c HcnojiMOBaHHeM 
ycoBepineHCTBOBaHHoro nporoKOjia Ha cra^HH TpaH3HeHTHOH GUS-3KcnpeccHH 
HaGjnoAajiacb 6onee BwcoKan ee nacroTa b rpynnax A-3 h A-4 BapnaHra A 
(oTHocHTejibHO KOHTpojibHoro BapHairra B). Pe3yjibTaTbi aH.aJiH3a npuBeaeHbi Ha 
<3>ht. 7. TaioKe KaK h b cjiynae c 3Cmjihhhkoh ca^OBOH, nacroTa GUS-3KcnpeccHH 
oueHHBajiacb b nepecnere Ha hhcjio cpe30B, noflBeprcnHxcH B3aHMOfleiicTBHK) c 
arpo6aKrepHHMH, a He hhcjio 3KCiuiaHT0B. IIomhmo yBejinqeHna nacroTbi GUS- 
3KcnpeccHH, Ha6jnoAaJiocb TaioKe H3MeHeHHe b hhtchchbhocth GU S - aKTHBHO cth . B 
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BapHairre A napajuiejn>Ho c pocroM qacrroTbi HMeno Mecro yBejnrqeHHe chjim GUS- 
OKpauiHBaHHa 3KcmianT0B nocjie HmcySamm b pacrBope X-Gluc. 

IIPHMep 12. qamn>Te TTTTP h Western-blotting aHajncoB TpaHcreHHbix pacTemifi 
h6jiohh« nojiyqeHHbix c noMomhio 6HHap hofo Beicropa pBIThau3S. 

ycoBepmeHCTBOBaHHtiM MeroflOM reHerHnecKOH TpaHC^opMamra 6buio 
nojiyneHO 2 He3aBHCHMbie TpaHcreHHbie jihhhh *6jiohh. nojiyneHHbie pereHepaim»i 
yKopeHHjracb Ha cpeae c 25 Mr/ji KaHaMHmraa. npP-aHajiro o6pa3i*OB TOTajitHOH 
JJfSK Ha npeflMer npHcyTCTBHH 4)parMeHTa b 742 n.o. reHa rtptll h <t>paraeHTa reHa 
thaull pa3MepoM 878 n.o. noKa3aji, hto Bee jihhhh coaepacaT reHOMHbie BcraBKH 
flByx nocjieflOBarejibHOCTeH (Ta6jraija 9). HMMyHoaereKijHa 6ejnca b BererarHBHbix 
TKaHHx (jiHcrbHx) pacreHHH in vitro h in vivo noica3ajia, hto aiecnpeccHpyiomaa 
Kaccera <J>yHKijHOHHpyeT h 6e;ioK CHHTe3Hpyerca b o6enx jihhhhx (Ta6jimja 9). 



15 



Ta6jnma 9. PesyjibTara EDUP h Western-6jiOTTHHr aHajraBOB TpaHcreHHbix jihhhh 

h6jiohh copra Mejib6a. 



Tnn 

pacreHHH 


EDUP aHajnc 
Ha reH npt II 


IHI P aHanH3 
Ha reH 
thaull 


HMMyHO- 

AereKifliH 
TayMaTHHa b 
jracTBHx in 
vitro 


HMMyHO- 

AereKi^Ha 
TayMaTHHa 

B JIHCTbHX 

in vivo 


Kjioh M-I-l 


+ 


+ 


+ 


+ 


Kjioh M-I-2 


+ 


+ 






Mejn>6a 
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nojiyqeHHbix c noM Qinbio 6HHapHoro Beicropa pBIThau35 

Hcnojiwya ycoBepmeHCTBOBaHHbiH cnoco6 reHeniHecKOH TpaHc^opM^HH 6buio 
nojryneHO 15 He3aBHCHMbix TpaHcreHHbix jihhhh. IIojiyHeHHbie pereHepaHTbi 
yKopeHHjiHCb Ha cpe«e c 25 mt/ji KaHaMHijHHa. IHTJP-aHajiH3 o6pa3n.oB TOTajibHOH 
£HK Ha npeflMCT np hcytctbhh 4>parMeHTa b 742 n.o. reHa npUI noKa3aji, hto Bee 
jihhhh coflepxcaT reHOMHyio BcraBKy icyHaeMOH nocjieflOBaTenbHOCTH. Pe3yjibTaTbi 
nUP-aHajTH3a npeacraBJieHbi b Ta6jnme 10. 

AHajiH3 Tex >Ke o6pa3UOB TOTajibHOH JJfiK c Hcnojib30BaHHeM napw npafiMepoB 
k nocneflOBaTejibHOCTH reHa thaull BbiHBHji, hto He Bee w/?tf/-noji03KHTejibHbie jihhhh 
conepjKaT BcraBKy reHa TayMaTHHa H. IHJP-aHajiro noKaaan, hto 
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aMnjiH(J)raxHpyeMbiH 4>parMeHT pa3MepOM 878 n.o. npHcyrcrBOBaji b 13 m 15 
aHajnDHpyeMwx o6pa3i*OB. TpaHcreHHwe jihhhh Kjioh S4, Kjioh S9, HecMOTpn Ha 
npHcyTCTBHe cfryHKijHOHHpyioiijeH bctebkh reHa nptn He coAepaeajra 
nocjieAOBarejibHOCTb TayMainHa n. Pe3yjn>TaTbi imP-aHajiroa npeacraBJieHbi b 
5 Ta6jmue 10. 

IIpHMep 14. ffaHHBie Western-blot aHajiH3a TpaHcreHHbix pacreHHH copTa 
Selekta, nojiyqeHHhix c noMombio 6HHapHoro BeKropa pBIThau35. 

HMMyHo^ereiopiH 6ejiKa b BereraTHBHbix ncaHHx (jihctbhx) noica3ajia, hto 

3KcnpeccHpyK>maa Kaccera 4>yHKimoHHpyer h 6ejiOK CHHTe3HpyercH bo Bcex (13) 

10 ^/zaw/Z-nojio^cHTejibHbix hcshbhchmbix jihhhh. B jihctbhx HerpaHcreraibix pacTeHHH, 

TaioKe KaK h b jihhhhx Kjioh S4, Kjioh S9 6e3 BcraBKH 35S-thaumatin-3 'nos 

npHcyrcTBHe TayMaTHHa II He o6Hapy>ieeHO. Pe3yjiKraTM npOBeAeHHoro Western- 

6jiotthht aHann3a b jiHCTbnx TpaHcreHHbix jihhhh npHBOflHTCH b Ta6jnme 10. 

Ta6jnma 10. Pe3yjibTa-n>i rHJP h Westera-6jiOTTHHr aHajucoB TpaHcreHHbix 
15 jihhhh 3eMJiHHHKH ca^OBOH (kjiohbi SI -Si 5) h copra Selekta. 
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pacreHHH 


imp 

aHajiH3 Ha 
reH npt II 


imp 

aHajiH3 Ha 
reH thau II 


HMMyHOflereKijHH 
TayMaTHHa b 

JIHCTbHX 


HMMyHOflereiojHH 
TayMaTHHa b 
ruio^ax 


Kjioh SI 


+ 


+ 


+ 


+ 


Kjioh S2 


+ 


+ 




+ 


Kjioh S3 


+ 


+ 


+ 


+ 


Kjioh S4 


+ 








Kjioh S5 


+ 


+ 


+ 


. + 


Kjioh S6 


+ 


+ 


+ 


+ 


Kjioh S7 


+ 


+ 




+ 


Kjioh S8 


+ 


+ 


+ 


+ 


Kjioh S9 


+ 








Kjioh S10 


+ 


+ 




+ 


Kjioh Sll 


+ 


+ 


+ 


+ 


Kjioh S 12 


+ 


+ 


+ 


+ 


Kjioh S 13 


+ 


+ 


+ 


+ 


Kjioh S 14 




+ 


+ 


+ 


Kjioh S15 


+ 


+ 


+ 


+ 


Selekta 
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HMMyHOJioranecKHH aHanm 3KcnpeccHH TayManma b mioflax TpaHcreHHtix 
jihhhh TaioKe no^raepOTui npHcyrcrBue 6ejiKa. flaHHBie KoppejmpyiOT c 
SKcnpeccHeft TayMaraHa b jihctwix. 



5 Ta6jinua 1 1 . Pe3yjn>Tan>i nojieBwx HcnbrraHHH TpaHcremn>ix pacreHHH 36mjihhhkh 
caflOBOH (jihhhh S1-S15) h copra Selekta: oijeHKa BereraTHBHofi h reHepaTHBHoii 

aKTHBHOCTCH. 
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Thii 
PacreHHH 


CpeflHJM 
BbicoTa Kycra, 

CM 


CpeflHee 
KOjnnecTBO 


CpeflHHH Bee 

HTOflbl, r 


CoMaKjioHajibHbie 

H3MeHeHHH 


Kjioh SI 


21,5+2,3 


3,3+1,2 


11,4+4,6 




Kjioh S2 


18+1,9 


3±1,3 


13,2+5,3 




Kjioh S3 


21±4 


2,7+1,6 


14+7,3 




Kjioh S4 


23,5±2,8 


2,3±1,2 


11,8±6,6 




Kjioh S5 


21±4,9 


2±0,6 


8±2,3 


- 


Kjioh S6 


20,6±1,9 


1,5+1 


14,1+6,5 


- 


Kjioh S7 


22,2db2,8 


2,3+0,8 


11,1+6,8 


- 


Kjioh S8 


18,5±2 


2,8+0,8 


10,2+6 


- 


Kjioh S9 


14,8+1 


3,2+2 


9,4+2,1 


+ 


Kjioh S10 


11,5±2,5 


0,7±0,5 


3±1,4 


+ 


Kjioh SI 1 


20±3 


0,3±0,1 


13,8+8,4 


+ 


Kjioh S12 


21,5±2,1 


1,5+0,8 


10,1+3,3 




Kjioh S13 


12,3+1,3 


3,7+2 


9,8+4,3 


+ 


Kjioh S14 


10,7+3 


2,2+1 


8,2+4,7 


+ 


Kjioh S15 


19,4±4,2 


1,7+1 


13,3+4,9 




Selekta 


20,2+1,8 


2+0,8 


10,4+3,8 
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npHMep 15. ffaHHBie noneBbix Hcm>rraHHH TpaHcreHHbix pacreHHfi cotrra 
Selekta. 

Omemcy BereraTHBHoii h reHeparaBHOH aKTHBHOcrefl nojieBbix pacTeram 
npOBOflHJm no nerbipeM ochobhbim KpHTepHHM: cpenuxx BbicoTa Kycra; cpe^Hee 
5 KOJnnecTBO UBeroHocoB; cpe^HHH Bee Hroflbi. AHajra3 co otb ercTBHK coproTHny 
noKa3ajx, hto 10 TpaHcreHHbix jikhhh h3 15 no ochobhbim noKa3aTeji«M 
BereraTHBHofi h reHepaTHBHofi aKTHBHocreH coorrBerrcTByiorr copry Selekta. JIhhhh c 

COMaKJIOHaJIBHblMH H3MeH6HHHMH BH3yaJIbHO BblHBJIHJIHCb B OCHOBHOM no BblCOTe 

Kycra, KOjranecTBy ubctohocob, cpeflHeMy Becy aroa (Ta6jimja 1 1). TaKHM o6pa30M, 
10 0irrnMH3Hp0BaHHbiH cnoco6 reHernHecKoii TpaHCcfropMaimH 3Cmjihhhkh ca^OBofi, 
oimcaHHOro b aaHHOM H3o6pereHnn, xapaKrepH3yercfl 3(J>$eKTHBHocTbK> nojiyneHHH 
pacreHHH 6e3 coMamiOHajibHbix oncjiOHeHufi paBHofl 66,7 %, hto xopoino 
corjiacyercH c ^aHHbiMH no copiy <J>efiepBepK. 

IIpHMep 16. ffaHHbie opraHOJierrrHHecKoro aHajiH3a iuiojob TpaHcreHHbix jihhhh 
15 3eMJiHHHKH caiiOBOH copTa Selekta. 

IIonapHoe cpaBHeHHe cjia^ocrH ktoa c aKcnpeccnefi TayMantHa c 

KOHTpOJIbHblMH ruioaaMH IIpOfleMOHCTpHpOBajIO, ^TO noKa3aTejiH OnblTHblX o6pa3ijOB 
jih6o npeBbiinaiOT KOHTpoJibHbie, jih6o paBHbi hm. ^erycrauHa noKa3ajia 
AOCTOBepHoe ycHjieirae cjiaflocra b flsyx jihhhhx (Kjiohli S2 h S3) H3 ixhth c 
20 3KcnpeccHefi TayMaTHHa, Bbi6paHHbix juw aHajiroa (Ta6j«ma 12). MaxcHMaJibHoe 
npeBbiineHHe cjiaaocra iuioaob c SKcnpeccHefi TayMaTHHa paBHaercfl 0,3 6ajuia. 



Ta6ji*ma 12. OpraHOJierrranecKHH aHann3 cjiaAOcra hjioaob TpaHcreHHbix jihhhh 

3eMjiHHHKH ca^QBOH h copTa Selekta. 
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^erycrayHH 1 


flerycraipM 2 


Tnn 
pacTeHHH 


CpeflHHH 

6ajiJi 


Tun 
pacreHHH 


CpeflHHH 

6ajui 


Kjioh SI 


4+0,03 


Kjioh S4 


4+0,07 


Kjioh S2 


4,3±0,05 


Kjioh S6 


4±0,13 


Kjioh S3 


4,2±0,05 


Kjioh S10 


4±0,08 


Selekta 


4±0,07 


Selekta 


4±0,14 
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npoMbmuieHHan npHMeHHMOCTb 

ycoBepmeHCTBOBaHHBifi cnoco6 noATOTOBKH, HHOKynnmra h KOKyjibTHBaijHH 
SKCiuiaHTOB noBbiCHJi Bee noKa3aTejiH, xapaKTeprayiomHe a^eicrHBHOCTb cnoco6a 
reHerHHecKOH TpaHC<|>opMauHH. JJpHHhm cnoco6 xapaKTeproyercfl hhskoh nacroTOH 
5 HeKpo3a 3KcnjiaHTOB a noBbnneHHofi nacTOTOH TpaH3HeHTHoft sKcnpeccHH, 
noBbnneHHOH HacroroH <f)opMHpoBaHHH TpaHcreHHbix TKaHefi, noBbnneHHofi 
HacroToS pereHepaimn TpaHcreHHbix no6eroB, 6ojiee bbicokoh aojiefi npHMboc 

TpaHC(J)OpMaHTOB 5 HH3KOH HaCTOTOH COMaKJIOHajIbHblX H3MCH6HHH. 

CnocoS reHCTHHecKOH TpaHC^opMaixHH, oiracbmaeMbiH b aaHHOM H3o6pereHHH, 

10 II03BOJIHJI nOJiyHHTb AOCTaTOHHOe HHCJIO TpaHCreHHbDC JIHHHH 3eMJIHHHKH Ca#OBOH 

copTOB OeilepBepK h Selekta, h nojiynHTb no^rraepacaeHHe 3<J)<|>eKTHBHOCTH cnoco6a 
npH reHerHHecKOH TpaHofcopMaijHH h6jiohh copTa Meju>6a. B npoijecce 
jia6opaTopHbix h nojieBbix HcnbrraHHfi coproB OefiepBepK h Selekta yaajiocb 

OT06paTb pHfl JIHHHH C HpKO Bbipa^CeHHblMH yjiyHHieHHblMH arpOHOMHHeCKHMH 

15 xapaicrepHCTHKaMH (yjiyHmeHHbifi BKyc htoa, noBbimeHHaa ycroHHHBocTb k cepofi 
rHHjra). Bonee xoro, 3th jihhhh He o6jiaaajiH HeacejiaTejibHbiMH $ eHOTHiiHHecKHMH 
OTKjiOHeHHHMH, KOTopwe Hacro B03HHKaiOT npH pereHepaimn in vitro 36mjihhhkh 
caaoBofi nepe3 KajuiycHyio craflino. 

ycoBepmeHCTBOBaHHbiH cnocoG TpaHC^opMaipiH npeAOCTaBjmer inHpoKyio 

20 B03MO^cHOCTb BbiGopa reHeraHecKoro MaTepnajia ajih co3a&hhh ycroHHHBbix k 
<J>HTonaToreHaM pacreHHH, pacreHHH opneHTHpoBaHHbix Ha chhtc3 6cjikob 
Hcnojn>3yeMbix b <J)apMaKOJiorHH. 
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cDopMyjia 

1. Cnoco6 nojiyneHHH TpaHcreHHoro pacreHHH, BKjnonaiomHii o6pa6cmcy ncaHH 
pacreHHH Agrobacterium tumefaciens Koropbifi coAepxcHT, no KpafiHefi Mepe, oahh 
Beicrop, b cocraB KOToporo bxoaht, no KpafiHefi Mepe, oahh, npeAcraBjraiomHfi 

5 HHTepec reH oTjinnaionuiHCfl TeM, hto Ha 3Tane TpaHC<|)opMaipiH Hcnojn>3yK>T 
nocraAHHHyio ko Ky jibthb aumo 3KCiuiaHT0B Koropan coAepxcHT: 

i) craflHio Bbi6opa oahoix> hjih 6ojiee jiHCTOBbix cenvieHTOB jyix noAroroBKH 

3KCnJiaHTOB* 

ii) noAroTOBKy JiHCTOBbix ahckob nyreM OTflejieraia ot KaacAoro jihctoboto AHCica 
10 cerMeirra h nocjieAyiomefi hhokyjihuhh h KOicyjibTHBauHH jihctobbdc ahckob c 

arpoGaicrepHKMH; 

iii) cra^rao yAarcemiH c jihctobbdc ahckob HsGbrnca arpo6aicrepHH h 
nocneAyiomero OTAejieroiH co cropoHbi nepBoro cpe3a nepBoft napran sKcmiaHTOB* 

iv) craflHio nepeHoca 3KCiuiaHTOB Ha cpeAy cejieiojHH h pereHepaimn; 

15 v) noAroTOBKy nocjieffyiomnx naprafi 3KCimaHTOB b cootbctctbhh c nymcraMH 

iii) h iv) ao 4)opMHpoBaHHa nocjieAHefi napTHH 3KcnjiaHTOB H3 Bbi6paHHbix jihctobbix 
ahckob; 

npHHeM, noAroTOBKa KaacAofi H3 nocjieAyiomnx nap-raft 3KCiuiaHTOB 
BbmojiHHercH nocjie BpeMeHHoro HwrepBajia Heo6xoAHMoro ajih TpaHC^opMaipm 
20 pacTHTejibHbix KjieroK h 4 ) °P MH P OBaHHH B ™ctobbix AHCKax HHAyunpyeMoft 

pe3HCTeHTHOCTH K a6HOTHHeCKHM H GHOTHHeCKHM CTpeCCaM H CHIDKeHHfl HaCTOTbl 

coMaiaiOHajibHbix H3MeHeHHfi b TpaHcreHHOM pacreHHH. 

2. Cnoco6 no n.l, OTJinnaioiAHftcH TeM, hto Beicrop coAepacHT reHerHHecioift 
MaTepnan KOAHpyioiAHfi, no Kpaifaefi Mepe, oahh uejieBofi 6ejiOK. 

25 3. Cnoco6 no n.l, OTjinnaioiAHftcH TeM, hto Beicrop coAepacur reHerHnecKHH 

MarepHaji ko AHpyio iahh, no KpafiHefi Mepe, oahh 6ejioK Koropbifi coAeficTByer 

CHH^ceHHio HeKp03a Ha craAHH TpaHC^opMamm. 

4. Cnoco6 no n.l, OTJiHnaiomHficH TeM, hto Beicrop coAepaorr reHerHHecKHfi 

MaTepnaji, KOAHpyiomnfi, no KpafiHefi Mepe, oahh 6ejioic, Koropbifi noBbiniaer 
30 ycTOftHHBOCTb pacTemiH k <|)HTonaToreHaM, h Koropbifi Bbi6HpaK)T H3 rpynn: PR-1, 

PR-2, PR-3, PR-4, PR-5. 



WO 2004/038023 ^■PCT/RU2003/000439 

42 

5. Cnoco6 no n.l, OTjniHaio mnficH tcm, hto Beicrop coAep^arr reHeruHecKHH 
MaTepnaji, KOAHpyiomHH KOM6HHaipno 6ejncoB no nyHicraM 2,3 mm 2,4 hjih 3,4 mm 
2-4. 

6. Cnoco6 no n.4, OTjiHHasomHHCH TeM, hto Beicrop coaep>Kirr reHeniHecKHH 
5 MaTepnaji, KOAHpyiomnfi TayManm, othochuihhch k rpynne PR-5. 

7. CnocoS no n.4, OTJiHHaioiAHHCfl TeM, hto reHerHnecKHH MaTCpnaji KOAHpyeT 
ycTOHHHBOCTb k rpn6aM, Bbi6npaeMbiM H3 rpynnbi, cocroHmefi m Phytophthora 
fragariae, Verticillivm alboatrum, Mycosphaerella fragariae, Diplocarpon earliana, 
Dendrophoma obscurans, Botrytis cinerea, Sphaerotheca hamuli. 

10 8. Cnoco6 no n.l, OTjniHaiomHHCH TeM, hto ajih TpaHC^opMaiy™ Bbi6np aicrcfl 

pacreHHH H3 rpynnbi AByAOjibHbix. 

9. Cnoco6 no n.l, OTjranaiomHHCH tcm, hto ph TpaHC<})opMaipiH BbiGnpaiOT 
AByflOJibHoe pacreHne m rpynnbi, cocroHmeft m: hGjiohh, rpyniii, 3eMjMHHKH 

Ca^OBOH, MOpKOBH H TOMaTOB. 

15 10. Cnoco6 no n.9, OTjmnaiomHHCH tcm, hto ajih TpaHC<J)opMan 1 HH BbiSnpaiOT 

pacreHne 3eMjraHHKH ca^OBofi Bbi6npaeMoe H3 rpynnbi coptob: Selekta, Chambly, 
Oka, Joliette, Yamaska, L'Acadie, L'Authentique Orleans, Rosalyne, Roseberry, 
Saint-Pierre, Donna, Enzed Levin, Enzed Lincoln, Vilanova, Durval, Redcrest, 
Bountiful, Redgem, Pelican, Primtime, Mohawk, Latestar, Winoma, OeftepBepK. 

20 11. Cnoco6 no n.l, OTjiHHaio iahhch tcm, hto KOJinnecrBO inaroB b nocraflHHHOH 

KOKyjibTHBanHH SKcnjiaHTOB Bbi6npaiOT b AHana30He ot 2 ao 5. 

12. Cnoco6 no n.l, orjiHnaioiAHHCJi tcm, hto KOjmnecTBo inaroB b nocraAHHHofi 
KOKyjn>THBauHH 3KcmiaHTOB Bbi6HpaiOT b AHana30He ot 3 ao 4. 

13. Cnoco6 no n.l, orjiHHaioiAHHCH tcm, hto noATOTOBiey KaacAOH H3 
25 nocjieAyiomHx napraS siccnjiaHTOB BbmojiHHiOT nocjie BpeMeHHoro rorrepBajia ot 1 

AO 5 cyroK. 

15. CnocoS no n.l, OTjranaiomHHCfl tcm, hto noATOTOBKy Ka^cAon K3 
nocjieAyioiAHX naprafi 3iccnjiaHTOB BbmojmflioT nocjie Bp eMeHHoro HHTepBana 3 
cyroK. 

30 16. Cnoco6 no n.l, oTJinnaK) iahhch tcm, hto c ijejibio noBbnneHHa 

HHAyu(HpyeMOH p e3 hctchthocth k a6noTHHecKHM h 6noTHHecKHM cipeccaM m 
cocraBa cpeAbi KOKyjn>THBai;HH HCKjnonaiOT peryjurropbi pocra. 

17. Cnoco6 no n.l, onmHatomnHCH tcm, hto b cocraB cpeAM cejieiojHH h 
pereHepamra bxoaht Tfl3, HMK h KaHaMHUHH. 
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18. Cnoco6 no n.17, OTjmnaiomHHC^ tcm, hto KomjeHTpaiXHio TJD& Bbi6npaK)T ot 
1 AO 10 mt/ji. 

19. Cnoco6 no n.17, oTjnnaionmHCH tcm, hto KomjeinpauHfl TJS$ cocraBjiHer 5 
mt/ji. 

5 20. Cnoco6 no n.17, otjihh3K>ii^hhch tcm, hto KomjeinpauHK) HMK Bbi6npaiOT 

OT 0 ao 2 mt/ji. 

21. Cnoco6 no n.17, orjiHHaiomHHCfl tcm, hto KomjeHTpamra HMK cocraBjiHer 
0,3 mt/ji. 

22. Cnoco6 no n.17, OTjmnaiomHHCH tcm, hto KomjeHTpamno KaHaMHipma 
10 Bbi6npaiOT ot 10 ao 100 mt/ji. 

23. Cnoco6 no n.17, OTJiHHaiomHHCH tcm, hto KOHueHrpaijHH KaHOMHUtHHa 
cocraBJiaer 50 mt/ji. 

24. CnocoS no n.l OTjiHnaiomHHCfl tcm, hto coothohichhc ajihhh cpeaa h 
iuioiAaAH SKcnjiaHra h ot 0,1 mm / mm 2 ao 2 mm / mm 2 . 

15 25. Cnoco6 no n.l OTjiHHaioiUHHCH TeM, hto cooTHomemie ajihhm cpe3a h 

miomaAH 3KcnjiaHTa cocraBjraer 0,5 mm / mm 2 . 
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